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Two of the Latest Numbers
On Sale Everywhere

This Year'’s

CRYSTAL SETS

This new addition to the popular * Best
Way " scries of Guides for the Wireless
Constructor contains the latest and most
authentic information on the best Crystal
Sets of the Year. A special feature of the
book is the clear constructional photo-
graphs illustrating the assembling of each
set. All of the circuits described have
been carefully tested, so that amateur
constructors can be certain of good
results. The sets described are as follows :
A One-Control All-Range Set; Building
a “D” Coil Receiver; The Universal
Crystal Set; A Quick-Change 2 L O-
5 X X Receiver; A Main Stations Ultra,
and The Half-Crown Crystal Set.

Three Famous

VALVE SETS

This book describes and illustrates in
photographic detail three absolutely reli-
able circuits. All have been most carefully
tested under normal broadcasting condi-
tions and will give the utmost satisfaction.
The sets concerned are “ A Trinadyne
Two-Valver,” “ The ‘ Chitos® One-Valve
Set,” and “ The One-Valve Unidyne Re-
ceiver,” and the directions given in this
book make the assembling of each set
exceedingly -straightforward and easy to
follow.

CONSTRUCTORS USING THESE BOOKS CANNGT GO WRONG
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/) TRIPLE HONEYCOMB |
% COIL
FROM 2/9

SHORT-WAVE
COIL (Extra Low Loss)
FROM 2/6 FROM 3/9

THE IGRANIC ELECTRIC CO. have pleasure in announcing three new ranges
of Inductance Coils.

THE-NEW TRIPLE HONEYCOMB COILS are made in seventeen sizes, covering a
wave-length range of approximately 100 to 25,000 metres. They replace the original

oneycomb Coils and have very much lower self-capacity, greater wave-length range
and lower high-frequency resistance. The new method of construction has enabled
the prices to be reduced very considerably.

THE NEW SHORT-WAVE COILS are made in four sizes, covering a wave-length
range of approximately 10 to 100 metres. They are wound with heavy gauge bare

wire rigidly supported so as to preserve the accuracy of spacing. They are very highly
efficient and the prices are low.

THE “XLLOS” (EXTRA LOW LOSS) COILS with their special winding and method
of construction are ideal for the coil user who desires the utmost efficiency. The
special adjustable mounts still further increase their efficiency and permit of great
adaptability in use. The range of ten “XLLOS” Coils' cover -a wave-lenigth range of
approximately 220 to 3,000 metres.

EVERY READER SHOULD SEND FOR PARTICULARS OF THESE NEW AND
WONDERFULLY EFFICIENT COILS. FULL INFORMATION WILL BE SENT
FREE ON REQUEST FOR LIST No. R 13.

%

149, Queen Victoria Street, Londen., - Works: Elstow Road, Bedford
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o=axial Mountin

The new Constructional System
which ensures (a) longer life (b) lower
running costs and (c) greater uni-

formity in results.

Used for the first ¢

time in this wonderful new Cossor

FDUR years ago Cossor astonished the
Radio world by evolving a method of
valve construction which, for the first time,
utilised almost the whole of the electron
stream. Two years later this success was
followed up by the introduction of a unique
triple-coated filament which operated at a
phenomenally low temperature.

And now Cossor—in introducing the new
Cossor Point One —demonstrates that
the same spirit of progress which has
always dominated its activities is as
vigorous as ever.

Why valves vary in
performance

It is well known that if a batch of valves
were made up using identical filaments,
grids and anodes without due regard being
paid to the accurate spacing of the elements
that every valve would vary considerably
in results. There would be hardly two
alike. Any variation of distance between
filament and grid or between grid and
anode exercises considerable influence upon
performance. Al elements must be mounted
co-axially to obtain the best results and
any method which guarantees this must
result in an incomparably higher standard
of efficiency.

In the new Cossor Point One there is at last
available a patented system of mounting
which infallibly aligns the filament, grid and
anode from top to bottom.

How Co-axial Mounting
is achieved

Owing to the peculiar advantages possessed

by the shape of the Cossor grid and anode

it has been found possible to secure these

Dull Emitter.

two-elements together at the top by means
of a seonite insulator. The grid itself ends
in two prongs which are inserted into the
base of the seonite insulator. The anode
rests on a wide flange provided, and is
welded at its base to two stout nickel
supports. Even extreme force cannot dis-
turb the exact relative positions of these
two elements—once fixed in their places, to
a hundredth part of an inch, they are there
for all time.

The new ShocKproof Fila-

ment Suspension System

Through the centre of the seonite tube runs
a fine wire which holds the filament in its

correct position. Unlike other valves the
filament in the Cossor Point One is not
held under tension. Its shockproof support
provides exactly the degree of elasticity to
enable it to absorb the sharp concussion
caused by an accidental blow. A knock
which would shatter the filament in an
ordinary valve is rendered harmless by this
amazingly efficient suspension.

Greater uniformity and
economy
Thus with the filament, grid and anode in
permanent alignment it is reasonable to
expect a greater uniformity in results. The
supreme importance of this will be instantly
appreciated by users of Neutrodyne Re-
ceivers employing several stages of matched
H.F. amplification.
But in addition this new walve is ex-
ceptionally economical. Its triple coated
filament consumes only one-tenth of an
ampere at 1'8 volts. A supei-hgterodyne
using 7 of them would actually consume
less current than a little one-valve set with
a single bright emitter.
Bearing in mind, too, the fact that this fila-
ment operates at a glow which is practically
invisible, it will be obvious that at last
wireless enthusiasts have available a valve
which must give an incredibly long and
uniform service.
Types and Prices
Cossor Point One

RED TOP: ForHF.usel8volt
) cx’\rsump:‘i!s; al Zgzps 15/6

PLAIN TOP: PorDetector 1'8 volts 15 /6
Consumption ‘i amp.
Cossor Stentor Two

GREEN TOP: For power use 1'8
volts Consumption ‘15 amp. 18/6

The new CossOP Point One

— the long-life Dull Emitter with the new ‘1 amp. filament

Gilbert Ad. 5379
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RADIO NOTES AND NEWS.
An Unrehearsed Item—DBrussels’ Higher Wave-length—Forthcoming Exhibitions—Radio

at R.A.F. Display——Tracking the

Brussels’” Higher Wave-length.

HOW are south-east listeners getting on

with Brussels, since that station

changed its wave-length from way
down below the relays, to right up on 486
metres ? Personally, I have not been get-
ting this station so well since the change-
over, and of the dozen or so letters I have
received upon the subject, half the writers
are pleased and the other half disgusted.
What is the general experience of those
interested in the Belgian programmes ?

Noel Coward—Actor.

’I‘HE Newcastle station is broadcasting
* A Little Fowl Play ” on Saturday,
and thereby hangs a tale. When this

popular one-act farce was first produced,

some years ago, the part of the poulterer’s
boy was ongmally played by a certain

Master Noel Coward. He is now the well-

known playwright !

An Unrehearsed Item.

ISTENERS who heard it agree that one =

of the most amusing unintentional
broadcasts was that from Sheffield
Relay Station, a few Sundays ago. The
wireless service had just concluded when a
telephone line somewhere “crossed™ the
broadcast. All Sheffield was astonished to
hear a telephone girl demanding, “Four
penmes, please.” There was a moment's
silence whilst the unknown fumbled for
fourpence, and then ponk, ponk, ponk,
ponk went the pennies, and immediately
afterwards a lady began ticking-off a man
friend in right good hearty style !
Fortunately, perhaps, every word could
not be followed, but Shefficld’s audience
was left with the firm belief that when
the two overheard conversationalists met
again, there was going to be trouble.
And the unknown subscriber was going to
be in it !

A Surprising Station.

ONE of -the queerest stations in America
is O A X, Lima (Peru). Before they
erected their own, not one of the con-

structing or operating staff at Lima had

ever seen a broadcasting station. Unfortu-
nately the aerial had to be quite a low one

—70 feet or so—and the surrounding

mountainous country was all against broad-

casting, so when the Mareoni Q Type

transmitter arrived it was put up more in
hope than in confidence.

Yet no sooner were the programmes on
the air than the station started reaching out
for thousands of miles in a most gratifying
manner, and it has now been praised as
one of the hest stations in the whole of
America. Which just shows that you nevpr
know till you try !

Rugby Telephony Tests.

SEVERAL correspondents have enqmred
why Rugby’s telephony testing to

America is not now heard on the long
waves on Sundays. It was announced in the

Dame Nellie Melba, broadcasting from the old Chelmstord

Station sixz years ago.

House of Commons recently that the tests
are being curtailed owing to the coal strike.
‘‘ Tune-In ”” This Week.
SATURDAY of this week is quite a big

broadeasting day, for which several
notable items have been arranged.
There is the broadeast from Hendon of the

‘ Pirates"—Easy Payment Receivers.

R.AF. Air Pageant, to be followed in the
cvening by the first produetion of ‘ Tune-
In,” the new radio revue.

Last, but not least, there is another
appearance of that great llttle broadeaster,
Sir Harry Lauder.

A Whale for Wireless.

WEEK or two ago I referred in these
Notes to a Nottingham listener, who
is a regular whalc for wireless. Morn-

ing, noon, and night he listens in to very
nearly everything that’s broadcast, and I
quitc thought he was a Non-sueh! But
apparently there are several like him, and
one “ P.W.” reader, Mr. A. Wolfendale, of
Wigan, tells me that he has for a long time
been doing his 97 hours per day solid
listening-in {

All On the Ultra !
XPLAINING how it is that he has so
much time on his hands, Mr. Wolfen-
dale says: “Iam a semi-invalid, and
I found I could do odd jobs better when
listening. I am very fond of experi-
menting with my set. and when I decided
to have a one- valver, I looked up the ]oll\,
old ‘P.W.s’ and: decided on a ‘P.W.
Ultra. I have never regretted it, for
although I have -often had it to pieces to
try out the claims of other circuits, I
have always gone back to the Ultra ! ”

Thirty Years of Radio.

’1"‘HE city of Bologna has just been
honouring its famous citizen, Senatore
Guglielmo Marconi, who took out the

first patent for wireless telegraphy, just

thirty years ago. In his speech at the

University, the great inventor disclosed the

fact that his researches have taken him

across the Atlantic eighty-six times! Ho
paid a great tribute to Adolfo Righi, tha

Bolognese scientist, who prompted his young

pupil, Marconi, to follow up the investign-

tions of Hertz and Lodge. The brilliant
results that followed are what we now pay
the P.M.G. ten shillings a year to listen ta

A Boost for the B.B.C.

AVE you noticed how broadcastiny
always gets a boost about mid-
summer ? Two ycars ago there was

all the excitement about a new stafion at
(Continued on next page.)
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NOTES AND. NEWS.

(Continued from previous page.)

Chelmsford, and then twelve months later,
—just at the, season when wireless. can do
with a fillip—the Daventry station was
opened. This year the scheme for fewer
stations with higher power came along, and
all sorts of rumours are now flying round
about new stations in Kent and in Essex,
and more power for certain provincial
stations. Probably we shall get nothing
really definitc until the Postmaster-General
introduces the Broadcasting Bill in the
Commons, for which the date has not been
fixed at the time of writing.

- The Eisteddfod.

THE Royal National Eisteddfod is to he
held at Swansea next month, but it is
unlikely that the event will he

troadcast. The stumbling block - which

will prevent listeners from hearing the great
festival is £ s. d. The promoters of the

Eisteddfod are committed to some £17,000

or so expenses, and the only objection to

broadcasting is that if it happens to be wet
people may choose to stay at home instead
of swelling the * gate.”

The B.B.C’s first offer did not run into
three figures. I hear, but although this
was subsequently increased it still falls
chort of the Eisteddfod committee’s expec-
tations.

Sheffield’s Educational Secheme.
HEFFIELD, whjch has already done
some noteworthy work in educational
wireless, is now installing a receiver
at the University. The cost is to be
defrayed by Mr. F. Lloyd, a well-known
local radio pioneer. The full details of the
scheme are not settled at the time of
writing, but when completed Sheffield
should possess a unique wireless educational
service, embracing elementary schools and
the University alike.

Radio for Egypt.

T2 ROADCASTING in 'Egypt is now
assured by an agreément reached
between the Egyptian Government 6n

the one hand, and the Marconi Co. upon the

other. According to a statement in “The

Times,” the agreemént is for a period of

30 years, and will be renewable subsequently

for periods of ten years.

An Egyptian station of normal power
should be received quite well in this country
when the conditions happened to be favour-
able.

Fortheoming Exhibitions.

S is usual at this time of the year, quite
an orgy of Wireless Exhibition
arrangements is being announced.

1 was pleased to note that at the National
Radio Exhibition—to be held at Olympia
from Sept. 4th to Sept. 18th—no listening
or loud-speaker demonstrations by exhi-
bitors will be permitted. Nothing could give
a worse impression than rival firms shouting
cne another down, so in this instance the
promoters forbid any public demonstration
within a quarter of a mile of the show.

By the way, the “ Birmingham Weekly
Post ” Wireless Exhibition will be held at
the Thorpe Street Drill Hall, Birmingham,
from Oct. 5th to 16th, and not at Bingley
Hall as previcusly announced.
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Tracking the “ Pirates.’’

HERE is no slackening-off in the Post-
master-General’s campaign against
pirates. All over the country lis-

teners who have not bothered about the for-
mality of a licence are finding themselves up
before the magistrates, and generally the
fine is a pretty stiff one!

Amongst the delinquents are many who
eught to know better. For instance, I
noticed a schoolmaster’s name the other
week, and recently a Norfolk bench dealt

_ with several farmers, a grocer, and a rector !

I notice, too, that the Post Office sleuths
are pretty good at nosing out the cases, for

in nearly every instance there is a convic-,

tion.

Irish Radio Transmitter’s Soeiety.

SEE that the Irish Free State now has &
radio society of its own; devoted to the
interests of the amateur transmitter.

Six of the eight Free State licensed experi-
menters are members, but there is no need

B N H R T OIS

SHORT WAVES.

“The only sane way to use a broadcast
receiving set is to shut it off except when
something is on which one wants to hear.”—
*“ Electrical Indnstries.”

* * . * -

“1f a newspaper is at liberty to express its
views and to circulate them, provided they are
not libellous or seditious, obviously a broad-
easting company should be able to do the
same.”—** Oxford Magazine.”

* * »

“ Internationa! broadcasting, like the Olym--
piec Games, sounds a first-rate opportunity
for intermationa! squabbies.”—*‘ Manchester
Guardian.”

EEBTIHIM I THTHITHIHETHTH TS

- * *

“ From a broadcasting programme :

“¢855.—All Stations ‘except Aberdeen,

The Week’s Good Caunse.—Sunday Paper.
‘What has the granite city done to deserve these
constant insinuations against its generosity ? ”
—*“ Punch.” R

O T R T G e
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for applicants to "hold transmitting per-
mits, as the society will welcome as mem-
bers all interested in short-wave experi-
mental work.

The hon. secretary is Mr. W. R. Burne,
‘and communications should be addressed in
care of the “ Irish Radio Journal,” 34,
Damg Street, Dublin.

Easy Payment Receivers.

COTLAND YARD detectives are look-

ing for two men, one aged 24 and the

other 25, who, it is alleged, advertised
two-valve sets on the easy payment system,
with ten shillings down.

Apparently hundreds of people sent the
first 10s., but did not receive their sets in
exchange. When {further inquiries were
made of the Electrical and Radio Service,
the offices in Charing Cross Road were
found to be closed. Naturally there was
a good deal of loud speaking done about
it, so Scotland Yard, accustomed to all
kinds of detection, will try to rectify the
matter.

‘“ Situations Vaeant > in_the Air.
THE German Government is now using

broadcasting as an aid to the unem-

ployed. The Labour Bureau at
Frankfort-on-the-Main has arranged for
the local station to broadcast reports,
stating where therc are opportunities to find
work in various branches of the labour
market.

At present there is no intention of broad-
casting . details of individual vacancies.
But instead places where there is a demand
for labour are indicated, as, for instance,
where new buildings are going up, or where
factories are specially busy.

Radio at R.A.F. Display.

TWENTY or more Marconiphone loud

speakers will be distributed through-

out the grounds at Hendon on July
3rd, when the great Royal Air Force display
takes place. They will be used to make
announcements to the crowd, and also to
relay the R.AF. band music to all parts
of the ground.

Moreover, when the planes are manceuvr-
ing by wireless-transmitted orders, all the
instructions from the ground and the replies
from the air will be repeated by the loud
speakers. To prevent the interference that
marred last year’s show, four separate
receiving stations will be used, each one
acting independently, and connected to a
common control room.

The * Liberty *> Super Het.

Y attention has been drawn to the
photograph of the crowd on the
Horse Guards’ Parade, which was

published on page 567, “P.W.” No. 211
(Junc 19th issue). The set shown was
inadvertently described as “a large ex-
perimental receiver,” whereas actually the
big loud speaker depicted there was being
operated by the well-known ‘ Liberty”
Supersonic Heterodyne Receiver manu-
factured by the Radi-Arc Electrical Co.,
Ltd. It is hardly necessary to say that
the “ Liberty ” has long since passed the
experimental stage !

Many Inventions.

DETAILS of onc more forthcomihg
! exhibition have just been published:

The Institute of Patentees (Inc.)
announce the Second International Ex-
hibition of Inventions, which is to be held
in the Central Hall, Westminster, from
October 13th to October 23rd, 1926.

There is a special wireless and electrical
section, and the noteworthy feature of
this exhibition is the fact that both inven-
tions .that are alrcady on the market
and inventions that are not upon the
market may be seen. Full particulars
may ‘be obtained from the promoters,
39, Victoria Street, London, S.W.1.

Why not Britain Too ?

HE U.S. Department of Commerco
has consistently pointed out to all
and sundry the importance 'of direc-

tional wireless as an aid to navigation.
As a consequence the coasts of America
now have 24 radio-beacons in operation,
sending out signals so that all vessels
equipped with direction-finders may take
bearings, whatever the weather and visi-
bility. Recently there have been some
notable proofs of the vilue of these radio-
bearings in navigation and life-saving.
When is the Board of Trade going to
provide British shipping with an equally
comprehensive scheme of safeguards ?

This Week’s Great Valve Thought.

RIGHT emitters are not all base, and
every dull emitter has a silver lining,

ARIEL.
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An interview with the new Director of
Programmes, Mr. Roger Eckersley.

By ‘ ARIEL.”

AR A S,

s
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A ROOM high up in a vast building.
Above the tinkling of telephone bells
ringing peremptorily and terrifyingly,
above the important clicking of typewriters,
the busy rustle of paper and manuseript,
the ceaseless talk of many voices—above
everything you could hear the noisy hum
of the traflic below, the harsh symphony
of the road traffic in the Strand, the
melodious cacophony of sound from the
river traffic on the Thames.

One could imagine what the effect must
be on the topmost story of the Woolworth
Building in New York. In a corner of the
room by the window a desk with three
telephones handled dexterously and wun-
mercifully—the silhouette of acman im-
mersed in his work.

When I called on Mr. Eckersley, the new
Head of the Programme Department of the
B.B.C., and congratulated him on his
promotion, I asked him if he proposed to
initiate any completely new policy with
regard to programmes. -To this he replied
that he had no such intention. “ As a
matter of fact, 1 can tell you that therc
will be no change—for the present, at all
events—in the way that the broadcasting
programmes are arranged. We shall
continue in our efforts to improve them,
and to please our vast and varied audience.”

The B.B.C. and the Theatres.

Speaking of the great volumeé of corre-
spondence received from listeners at Savoy
Hill every day, Mr. Eckersley remarked
on the preponderance of those of a favourable
nature.. He also mentioned that nearly
every kind of item in the programme had
its special following. For instance, for
every letter applauding dance music, there
would be a corresponding letter equally
enthusiastic about pianoforte solos or the
works of old masters.

I asked Mr. Eckersley -whether he
thought the B.B.C. Programme Budget
was adequate.

“1 think we manage to get fairly good
results by our present rate of cxpenditure,
but it should be remembered that in this
kind of entertainment it is not easy to
reach the saturation point of productive
expenditure. Every penny counts, and we
naturally turn with longing eyes to the
reserve of licence money now being retained
by the Post Office.”

Referring to the position of the B.B.C. in
relation to the theatres, Mr. Eckersley
remarked that the previous spirit of
antagonism had been replaced for the most
part by an admirable atmosphere of

co-operation. “ The stage is now doing its
best to help. Several famous managers
have told me on various occasions that
they- welcome broadcasting.”

There are still some who believe that the
British Broadecasting Company will become
a purely Civil Service concern at the end of
this year. Mr. Eckersley does not hold with
this view. As he sees it, although the
BB.C. will become a Commission on
January 1st, 1927, its internal organisation
will remain much the same a3 at present.

The British Broadcasting Company will
enjoy the same liberty of action as in the
past. One of the reasons why the pro-
grammes have been distinctive is that the
British station is an independent organisa-
tion, whereas in America, alas! all the
stations have to serve a supreme power

tainments. While some entertainments
are very pleasing when given in public
in halls and at the theatre, they are not
always the same over the wireless.

Great discrimination is used at the
B.B.C. in the choice of programmes, and
experts’ advice is considered before each
item is finally chosen and included in
the programme.

A Helpful Audience.

Mr. Eckersley emphasised the importance
of the new system of distribution under
which the B.B.C. will be able to provide
adequate alternative programmes. Although
the scheme had yet to be sanctioned, he
hoped that there would not be much further
delay, and he indicated the possibility of
certain stations broadcasting on two

E\

i

relying on their revenue from
advertising.

The result, as can be imagined, is not as
desirable as some may think. Apart from
dance bands, broadcasts are composed

mainly from amateur talent.

solely

Task Necessitating Diserimination.

It is not an easy matter to compose really
popular broadcasting programmes. The
vast public of the ether like a good thing,
but they would be the first to tire of too
much of a good thing.

Arranging a B.B.C. programme is a task
demanding a perfect knowledge of the trend
of public opinion with regard to enter-

Steve Donoghue, the famous jockey, broadcasting from the London station.

different wave-lengths.

Among many other
interesting things
Mr. Eckersley told
me was that the pro-
grammes of all stations
are prepared six weeks
in advance.

Mr. Eckersley was
appreciative of his
large listening audi-
ence. “A broadcasting
sudience is a most
useful, helpful, and
informative one,” he
said. “Tt is eriticism
in its most perfect
form—the voice of
the public. Careful
serutiny is given to
each letter that comes
in. We find the ad-
vice offered most help-
ful, and as far as
possible we follow this
advice.”

In conclusion Mr. R. H. Eckersley
painted a very bright picture indeed of the
future of the B.B.C.; 1926 for the B.B.C.
should be a very prosperous year indecd.
The last few months have seen vast im-
provements in the programmes. Awkward
pauses and irritating waits seem to have
disappeared. News is more concise and
more interestingly served up; the musical
part of the programme is satisfving in
its variety to suit both the highbrow
and the “no-brow.” And the great thing
now is the knowledge that improvement
is to continue. The spirit of restless energy
that pervades Savoy Hill is an exeellent
augury for the future.

b
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RE-OCCUPA-
TION with more
urgent  public

business has resulted
in the shelving of
legislation defining
the future constitu-
tion of British broad-
casting.  There - is
now little proba-
bility of any con-
crete proposals being

D e
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A SAFEGUARD WANTED.

FROM A SPECIAL CORRESPONDENT.

We publish below the comments of a very well-informed student of British
broadcasting which should be carefully read by listeners, amateurs, traders,
and all interested in British broadeasting.
given certain guarantees, listeners need have no fear.for the future of broad-

casting in this country.—THE EDITOR.

GOVERNMENT BROADCASTING.

As our correspondent points out,

3. That the present
executive control of
the broadcasting ser-
vice should be undis-

new Commission,
while determining the
broad lines of policy,
shonld not interfere
with details of pro-
grammes or purely

administrative and

L et an s o el 3

brought forward
until the middle of
November. In the interval, the B.B.C.
will continue to ecarry on, although with

increasing difficulty because of the uncertain- -
ties of the future. There is, on the one hand,

evidence of an increasingly rigorous appli-
cation of the terms of the licence by the
Postmaster-General. On the other hand,
various influences hostile to broadcasting are
trying to take advantage of the interval by
. preparing the way for securing the adhesion
of Parliament to constitutional restrictions
which will fetter and perhaps permanently
disabie the development of the new medium.

Entertainment of Primary Importance.

With the deliberate intrusion of so many
side issues and complications, it is increas-
ingly important that the main considerations
be kept clearly in mind. The only thing that
really matters is that the programmes
themselves should continue uninterrupted,
and should be developed primarily as enter-
tainment, and secondly as a means of en-
ightenment. The development of pro-
grammes necessarily involves the recon-
struction of the present system of distribu-
tion. It also involves the carrying out of
programme-building plans, the evolution
of the new technique in radio drama, and
the presentation of music by radio—all of
which have been begun and advanced
considerably by the B.B.C.

That all this work should go on without
interruption or decline is_vital to the

interests of the listeners and the public
generally. Theoretical considerations, con-
stitutional practice, dignity, and so forth,
are of practically no concern to the average
licence holder. What he wants is better
programmes and more of them. He feels
instinctively that the B.B.C. is on the right
lines and that its executive side should go
forward undisturbed. Apart, then, from the
trimmings, such as status and dignity, the
important considerations can be defined as
follows : i

1. All licence money over and above
the actual cost of collection, which is
round about 1s. 1d. per licence, should be
handed over to the broadcasting authority
for a period of at least three years. At the
present time the broadcasting authority is
deprived of hundreds of thousands of
pounds of licence money. This is, in fact, a
breach of contract as between the Post
Office and nearly half of the people who have
paid their 10s. licence fees throughout the
country for the sole purpose of being pro-
vided with the best available programmes.

The Executive Control.

2. That, so far as its relations with other
interests and organisations are concerned,
the future broadcasting authority should be
given no privileges and should have no
restrictions imposed on it. It should be
enabled thus to work out its owri salvation in
co-operation with other interests.

4
i turbed, and that the
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technical affairs.

4. That in addition
to the present managing-director, who, as
executive commissioner should become
ex-officio vice-chairman of the new board,
at least one other manufacturing member-
of the present board should be included on

.the new board.

Termination of Contraets ?

5. That it be clearly understood that the
new broadcasting authority will be allowed
to exercise wide discretion in the choice of
programme material and in the inclusion of
controversial subjects, and that in this
connection the new authority would not be
subject to the control of departmental
officials in the Post Office.

6. That all questions relating to broad-
casting, except those on wave-lengths,should
be answered in Parliament by a member of
the new Commission, who will be chosen
specifically for this purpose.

Given guarantees of the application of the
above points, listeners need havé no anxiety
as to the future of the British broadcasting
service. It will go forward steadily. But
there is need for increasing vigilance during
the next few months if these points arc to be
adequately safeguarded. The future staff
problem also wants watching. In view of the
moves being made by American broad-
casters, immediate steps should be taken
to indicate that existing contracts of service
with the B.B.C. will not terminate auto-
matically on December 31st.

VERY valve receiver has to handle four
different kinds of electrical currents
and each of these requires to be dealt

with differently to the others. Fiist of all,
there are the H.F. currents which exist in
the aerial system, acrial tuning circuit, and
in the stages of H.F. amplification, if such
are cmployed. Then we have the L.F.
impulses of the anode cireuit of the detector
valve and grid and anode circuits of the
L.F. valves, if such are used. Thirdly, there
is the low voltage direct current of the L.T.
battery and, finally, the high voltage direct
current of the H.T. battery.

H.F. Leakage.

A rubber-covered wire carrying the
current from the L.T. battery can be led
past all sorts of other leads and objects with-
out fear of appreciable leakage occurring,
but a wire surrounded with a covering of
$-in. thickness of pure rubber will not, in
certain circumstances, prevent H.F. leak-
ages. Here we have to deal with what-are
known as capacity leaks and these can cause
consicerable losses of signal strength. They
are liable to occur when the down lead
from the aerial is allowed to come into con-
tact with the walls of a house or with the
branches and leaves of trees. Just because
the actual metal of the aerial wire is not
touching anything else of a metallic or
conductive nature it does not mean to say

o

NOTES ON INSULATION.

From a Correspondent.

*m**

* o

that energy is not escaping. Therefore

aerial insulation embraces something more

than insulation as applied to low-tension
wiring insulation. Isolation would be a
better word to use in this case, for the farther
the aerial, down lead and lead-in are away
from everything else except the aerial
terminal of the set, the less the energy loss
through capacity leaks. .

The earth lead, on the other hand, need
neither be insulated or isolated from any-
~thing except from the other leads that run
to the set. It can be nailed on to bare walls
or passed through holes in floor boards with-
out fear of signal strength diminishments.

Isolating the H.T.

H.T. batteries should be kept well
insulated from earth. Some makes are, of
course, above suspicion in the following
respect, but many cheap and especially
foreign H.T. batteries will give positive
readings on their-cases To prevent leakage
doubtful H.T.’s should be stood on sheets
of rubber or glass or ebonite. One terminal
of the H.T. battery, the negative, is

invariably carthed through L.T., etc., so
that the H.T. leads, and especially the
positive H.T. lead, should bt -very well
insulated.

The cells of both H.T. and L.T. accumu-
lators must be well insulated from one
another and the tops of these should be kept
free from both acid and dust. It is un-
necessary to add that metal objects such as
penknives, scissors, pliers, ete. should not
be laid down on the unprotected tops of
batteries of any kind !

Dielectric Absorption.

Insulation i3 just as important inside a
receiver as outside, and in this respect as
well as in any other respect it is as well to
remember that the best insulator of all is
air. Losses can be caused by a super
abundance of insulation as well as by an
insufficiency. Dielectric absorption is the
technical term for this. H.F. components
and wiring surrounded with ebonite, rubber,
mica or other such substances will be less
efficient than those surrounded by nothing
but air. Naturally, few things except
aeroplanes and balloons can be absolutely
surrounded by air, but there are ‘many
instances in radio work where a compromise
betwéen the reduction of solid dielectric
and ‘the retention of mechanical strength
must be made if real ““ low loss ” conditions
are to be obtained,



Popular Wireless and Wireless Review, July 3rd, 1926.

t

HE ordinary outside asrial, as used for
broadcast reception, differs very little
from the arrangement employed by

Marconi in his early experiments in wireless
signalling. Considering the progress that
has been made i other directions since the
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Aerials

Since Marconi experimented with aerials in his ‘
Bologna garden, many and weird have been ¢
the variations on that first system.
article Mr. Sexton O’Connor deals briefly with
some of the more unusual types in use to-day.

* B o o o S e e . 3

amount of energy they pick up is very small
compared with an elevated aerial, and this
deficiency can only be made good, within
certain limits, by using more valve-ampli-
fiers than would otherwise be necessary.
The real difficulty lies in the fact that an

efficient aerial must,

essentially be of a
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size comparable at
least with that of
the actual signal
wave it is receiving.
So long as the
broadcast range of
wave-lengths lies
between 300 and 500
metres the present
standard P.O.

5p/%ed feed ,6,@, (ll)iemensions cannot

seriously cur-
Z /'gﬁ/?dy tailed without giving
/Dro/'ec/b/r

rise to a correspond-
ing loss in efficiency.
It may be, however,
that at some not far-
distant date broad-
casting will be
carried out on wave-
lengths of the order

days of the coherer, it is a somewhat
astonishing fact that no equally efficient
substitute has yet been found for the
awkward and ungainly garden line.

Tt is true that Marconi’s first aerial was
simply a vertical conductor suspended from
a post—or sometimes from a kite or balloon
—and that the inverted L- and T-shaped
constructions came later ; but these repre-
sent but little advance, in fact, as the
vertical portion of the ordinary broadeast
receiving aerial is still the most effective
part of the system so far as collecting energy
is concerned. The horizontal “top” 1s
relatively unimportant. unless it is made
several times longer than the vertical
height, in which case it imparts a useful
directional effect to the aerial system as a
whole.

Frame Aerials.

It must also be admitted that the intro-
duction of the valve has made it possible
to use comparatively small and convenient
frame windings to collect the signal wave
energy. Loop aerials are, however, at best
only a compromise with efficiency. The

of 20 metres or less,
in which case the
present cumbrous and unsightly garden
line will give place to a thin metal rcd—

In this

—

or Hertzian oscillator—some five or six
feet long, supported conveniently from the
chimney or mounted inconspicuously on
the root.

One ingenious suggestion for an entirely
novel type of aerial is that of using an
ionized column of air. In the ordinary way,
air is, of course, an almost perfect insulator,
but when it is ionized, say, by the action of
sunlight, it becomes more or less conductive.
When ether waves pass through such an
jonized{zone of the atmosphere, some of
their energy is dissipated in the form of
swirl currents set up in the partly-conduet-
ing air, and the resultant loss of signal
strength at the receiving end is known as
‘ fading.”

Ionized Air.

If a column of air is ionized by some
artificial means to such an extent that it
becomes appreciably conductive, it could
then be used as an aerial, either for the
reception or transmission of wireless signals.
Fig. 1 shows an arrangement derigned for
this purpose.

An intense ray of wultra.violet light
(which has strong ionizing properties) is
projected from a suitable arc-lamp, so that
it is reflected vertically upward as shown.
At a short distance from the reflecting
mirror, a spiked ring is interposed in the

(Continued on next page.)
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path of the ray. The spikes are coated with
rubidium, or an alloy of sodium and potas-
sium, which has the property of emitting
strcams of free electrons under the action
of light, and so intensifies the ionization.

The ring is connected to a transformer,
coupled in turn either to a source of H.F.
oscillations or to the grid of a receiving
valve. The other end of the coupling coil
is earthed. In order to prevent the aerial
currents from being diverted through the
lower part of the light-beam, and so shorted
to earth through the arc-lamp, an alternat-
ing electrostatic field may be applicd across
the path of the ray, below the ring, thereby
lessening the conductivity of this part of
the air column.

A Novel Aerial.

The difficulty in practice is that it is
impossible, with the means at present at
our disposal, to ionize a sufficiently long
column of air to act as an efficient collector
or radiator. Otherwise, such a system
would have many obvious advantages.
The whole equipment being portable, it
could be set up at any desired spot, whilst
the ultra-violet rays are themselves quite
invisible.

A somewhat similar suggestion has been
made to utilise the exhaust gases from an
acroplane engine, in place of the usual
trajing wire employed in aircraft wireless.
Exhaust gases are largely made up of
minute carbon particles, and when these
are sufficiently dense they form a conduct-
ing medium which could be used to receive
or radiate signal currents.

In order to facilitate the electrification
of the stream of gas, it is first passed through
a spiked chamber (somewhat similar to the

Popular Wireless and Wireless Review, July 3rd, 1926.
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spiked ring in the previous arrangement)
before it issues into the air. A coupling
coil is connected to the chamber and serves
to feed H.F. currents into the emerging gas-
trail.

For comparatively close-range reception
it is possible to use some very unorthodox
types of aerials. For instance, a connection
made to a spring mattress or an iron bed-
stead will often prove sufficient to give
quite clear headphone reception on a
crystal set within a mile or so of the local
transmitting station.

Ingenious Arrangements.

There are also many ingenious ways of
disguising a small frame aerial, or *“ sheet ”’
collector, open to listeners located at com-
paratively short range, or who possess
powerful amplifying sets to make up for a
small energy-input. For instance, the
loop windings may be made of flexible
wire ribbon and incorporated in a roll-up
window-blind ; or they may be laid in the
form of insulated wire under the carpet of
an upper room; or an ordinary metal
fire-screen can be pressed into service as a
receiving aerial.

One ingenious combina-
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tion already on the market
is in the form of an electric
lamp-stand, the frame wind-
ings being incorporated
with the lamp-shade, which
also serves as the “ horn”
of a loud speaker. If bright
emitters are used the valves
may also function as a source
of illumination.

Another device which will
give satisfactory headphone
reception on two valves
within a ten to fifteen mile
range is to utilise the tele-
phone line as a collecting
medium. The instrument
is placed on a metal plate
(a thin iron dish such as is
used for cooking purposes
will do), and a connection
taken from it to the aerial
terminal on the set, the
ground lead being taken to
a separate earth as shown.

‘ Telephone ** Aerial.

The telephone instrument
and plate form a series con-
denser, as shown in the
corresponding circuit dia-
gram, which passes the

H.F. radio currents into the receiving set
without- interfering in any way with the
ordinary speech currents normally flowing
in the telephone line. i

The Mauborgne aerial is another unusual
type, which consists simply of a closely-
wound spiral wire along which one or more
adjustable sliders, A, B, are mounted and
connccted to the set. The sliders may make
direct” metallic contact ‘with the wire, or
‘they may form a capacity coupling only.

The theory of the action of the aerial is
that the received signal energy sets up a
“standing ’ or stationary-wave system
along the length of the helix. This means
that at certain definite points along the
coil there will be antinodes or points of
potential variation, whilst at other points
there will be nodes or points of fixed
potential.

Accurate Direction Finding.

The slider is moved along the coil until
it reaches a potential antinode or “loop,”
the resulting fluctuations being applied to
the grid of the amplifier. Only one connec-
tion, B, is necessary, though two may be
used, as shown, the second slider, A, being
adjusted to a potential ‘““node,” where it
takes the place of the ordinary earth
connection.

Such a receiving coil has pronounced
directional properties, and if mounted on a
rotating stand, as shown, it can be used to
determine not only the horizontal direction
of the incoming signals, but also their
inclination to the horizon.

Helix or coil aerials of this type can be
made to radiate quite remarkable amounts
of electromagnetic energy when fed with
H.F. currents, so that by using a bank or
number of units arranged in parallel, a
powerful ““beam” of short-wave energy
can be transmitted in any given direction.

ELETH TR IR
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How to Make

A “P.W.”POWER AMPLIFIER.

Just the instrument required to

boost up signals for loud-speaker

work in the garden or to increase

volume for dancing purposes. It

is both simple and inexpensive to

build and can be attached to any
valve set.
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A Colpitts

HERE are two ways of
applying reaction to a
valve set, magnetic and

capacity. In the former a
coil in the plate circuit of
the valve is coupled magneti-
cally to one in its grid circuit,
while in the other method
the plate or output-circuit is
linked to the grid circuit by
means of a small condenser
or other electrostatic coupling.

This latter method is often

used on the small one-valve
sets when ease of control
together with selectivity and
maximum signal strength are required.
Such a valve set is known as the Colpitt’s,
which is really an adaptation of an ordinary
straight one-valver incorporating parallel
aerial tuning and capacity reaction to
the aerial from the plate of the valve.

- In order to make this reaction as effective
as possible an JL.F. choke has to be inserted
between the plate of the valve and the

e e o SV e o S S e e
The Set Designed, Constructed
and Described by the “P.W.”

Technical Staff.
B o e R S S o o ' 3

be seen that the ordinary aerial tuning
condenser is not placed across the whole of
the aerial coil by itself as is usual in the

ordinary straight circuit,

7

3 000%
4

jﬁm,
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HFChoke

but is connected in series
¥ with the reaction condenser,
the both being placed across
the aerial coil.
circuit then, is completed
through the reaction con-
denser, while the aerial coil
has one end joined to the
plate of the valve so that
a certain amount of mag-
netic reaction is obtained
as well as capacity reaction
between the plate of the
valve and its grid circuit.

The back-feed from the
plate to the input thus
passes from the plate
through

S

—

’phone or high-tension battery. This
concentrates all the H.F. energy on to the
coupling condenser, which in turn transfers
it via the aerial to the grid of the valve.

How Reaetion is Obtained,

Such is the case of the standard one-valve
set which has the ordinary type of capacity

LIST OF COMPONENTS.
Panel, 10 in. by 8 in. by } in.
(Paragon) with cabinet .. 11
.0005 variable condensers
with verniers (Peto-Scott) 1
1 H.F. choke (Lissen)
1 Grid condenser and
(.0003, 2 meg.) (Lissen) 3
1 Single coil holder &l oo 1
1 Atlas filament control . 5
1
1

1
.. 10
leak

1 Set security valve socket.;,
8 Terminais . e .,
Wire, screws, transfers, ete. 3
SN RO DR

IO T IR [
CComomw 9 ©
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reaction, This circuit, however, can be

modified into the form shown in the theo- -

retical diagram on this page. Here it will

the coup-
ling condenser (reaction
condenser), the choke
preventing this energy
from being bi-passed
through the *phones and
H.T. battery. The other
condenser tunes the
input circuit as a whole
and has nothing to do
with the reaction part
of the circuit.

Construction,

Control is carried out " §
by means of the two
variable condensers
which have to be varied
simultaneously, and the
filament rheostat which
is used as a final adjust-
ment for reaction. This
rheostat must be capable
of exceedingly fine varia-
tion if the set is to
work satisfactorily. The
one used in the receiver
photographed is of the
carbon compression type

The grid -
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One Valve

ecerver

and ~ has operated very well, but care

should be taken that the rheostat is in

perfect condition and that there is no
chance of it packing.

The construction of the set is a very
simple matter, well within the scope of any
veader of this paper. It is most con-
veniently laid out on a flat panel about
10 in. by 8 in. and } in. thick. The exact
dimensions and drilling positions for the
various components will be scen on the

panel diagram on the next page.

Though a list of components is included
in these pages and the makers’ names arc
given, there is no reason why apparatus of
different manufacture should not be used
provided the values stated for the variable
condenser are kept to, and that vermier
control is available. Owing to the lively
nature of the circuit and the fact that both
variable condensers have to control to
some extent the tuning of the grid circuit,
this vernier control is an absolute necessity
not only for the reception of distant
stations but also if good results are to be
obtained from local broadcasting.

Trimming the Panel.

It is advisable for the constructor when
buying his parts to purchase the panel and
case together so as to avoid the tedious
task of trimming down the panel to make
it fit the latter. If the panel has to be
bought separately he should endeavour to
have it cut and trimmed to the exact
dimensions before taking it home.

If he has to trim it himself this should be
done by means of a hack-saw blade and a

(Continued on next
nage.)

The handy disposition of the
three controls can be clearly seeain
the above photo of the finished receiver.
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ONE-VALVE RECEIVER.

(Continued from previous page.)
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rough file or rasp. Wkhien it has beeu roughly
cut to size it should be smoothed at the
edges by means of coarse sand-paper, taking
care that the four corners are perfectly
square.

The panel is now ready for drilling,
which should bc carried out by means of
metal working drills according to the dia-
gram on this page. It will be noted that
the. choke incorporated in the set photo-
graphed is one of the Lissen H.F. chokes,
but this may be substituted if desired by a
coil holder and a 300-400 turn coil.

Avoid “Dry >’ Joints.
When all components have been mounted

and the terminals securely fixed in place

the wiring should be undertaken. In order

to make the job as neat as possible 16

gauge square tinned copper wire should

be used and preferably all connections.
should be soldered. Care should also be-

taken that every trace of flux is wiped
off each joint while it is still hot, for if
the flux is allowed to set it will be very
much more difficult to remove. Further-
more, each joint should be thoroughly tested
by giving it a sharp pull as soon as it is
cool, and this will eliminate-the possibility
of dry joints escaping notice.

When all the wiring has been completed
the whole set should be thoroughly cleaned,
care being taken that no loose beads of
solder are left hidden between such places
as the condenser vanes, ete.

As regards accessories, the only things
required are the usual batteries, aerial and

Popular - Wireless and
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required, and a good detector valve. Re-
garding this latter, one having a moderate
impedance should be used, as if a large
impedance is employed it will tend to render

- the set too lively to enable it to be operated

successfully.

Suitable Coils.

For the reception of ordinary broadcast
wave-lengths, a 50-turn coil will cover the
middle band of about 400 metres, while a
rather larger one than usual, namely, 250-

earth, plug-in coil to suit the wave-length  turn coil, will be needed for 5 X X. A 60
Corlholder
- . wr 85 A.D ,
/457//7/@ Lagrom. T
SERIRLNG |A. P25

volt H.T. battery should be available, and
the whole of this can be used to advantage,
though the H.T. adjustment is not critical.
What is critical is the filament voltage,
and the operator will find that he has to
vary the filament rheostat quite as much
and quite as delicately as either of the
variable condensers. Especially is this
the case when distant stations are to be
tuned in, for like very many of what may
be known as one-valve supers, this set is'so
sharp in its tuning that one is liable to miss
the station altogether if the condenser
dials are not rotated very slowly.

Results to be Expected.

When used within a few miles of a main
broadcasting station it is not too much to
expect the set to operate a small loud
speaker at quite comfortable strength,
though the adjustments will have to be just
right in order to obtain this result. The
set is not intended for loud-speaker worlk,
and this is only an indication of its efficiency.
High resistance telephones should be used
on the set, and as a receiver for the recep-
tion of local and DX broadcasting on tele-
phones it will give extremely satisfactory
results.

There is nothing really difficult about
the handling of the set, and in a very short
time the listener should be. able, given
average conditions and an efficient aerial
and earth, to go the round of most of the
B.B.C. stations and obtain” comfortable
’phone reception.

One point should not be overlooked
when the variable condensers for this set
are chosen, ‘and that is the action of the
moving plates and spindle. The latter
should make good contact with the terminal
from which connection to the choke is to
be made, preferably by means of a ‘ pig-
tail ”’ connection. Failing this the spindle
should be well tested to see that it makes
a continuous contact with the bush from
which the connection is taken, as in the

(Continued on next page.)
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case of the condensers used in the set
photographed. This is an - important
point, for so many condensers make
only intermittent contact, and thus give
rise to mnoisy reception and sometimes
to complete failure to make the set
operate at all

The Variable Condensers.

Another important feature about these
condensers is their mounting. By this is
meant the method of mounting the moving
and fixed vanes, for there must be no
possibility of these vanes touching after
the condenser has been in use for some
time. Should this occur, it will be found
that the H.T. battery will be shorted via

BTG TR TR
POINT-TO-POINT CONNECTIONS. £

valve holder. =

Earth terminal to L.T. positive, which =
is also connected to one side of the =
rheostat and to H.T. negative. The other =
connection from the rheostat is taken to =
one filament socket of the valve holder, =
the other filament socket going direct to =
L.T. negative, which is joined to the fixed =
plates of the A.T.C. and reaction condenser. =

Moving plates of the reaction condense
are connected to-the socket of the coi
holder, one side of H.F. choke, and to plate-
socket of the valve holder. Other side of
H.F. choke to one ’phone terminal, other =
’phone terminal to H.T. positive. =
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the ’phones, choke and the condenser—
one or other of them, for hoth have their
fixed vanes connected to L.T. Such an
occurrence would ruin the battery and
possibly injure the 'phones or choke, so that
the utmost care in mounting the condensers
should be taken to make sure that the
spindle is not pulled out of truth when
tightening up the centre hole fixing nut.
If this is tightened the spindle is often
drawn towards the panel, throwing it out
of centre and making the likelihood of the
fixed and moving vanes touching much
more probable.

The H.F. choke (shown in the foreground) can be replaced by a plug-in coil of snitable dimensicns if desired, .

the lay-out of the set remaining the sama,

This photograph gives a clear idea of the wiring underneath the panel of the Colpitt’s one-valver.
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HE fact that most wircless sets have
to be provided with ‘ earths ” is one
of those things which have to be

borne rather than enjoyed, but even so
this is no excuse for the “ earthing ” to be
done badly. If one has to be provided,
as it has, then it should be as good an
earth as it is possible to obtain.

This should take the form of a good, big
plate or earth pin buried three or four
feet down, and surrounded with coke and
soil mixed and kept well-watered, or elze a
direct water pipe should be used.

Unsuitable Earths.

A great number of people use a water
pipe, but they go to the nearest one,
whether it be hot or cold, and it is not
unknown for an amateur to hitch his earth
léad to a wasfe pipe. Results may be good
under these conditions, but it is far more
likely that they will be exceedingly poor.

Similarly a gas pipe has been known to
give good results; the writer himself has
often used it with success, but more often
than not as an agerial and not as an earth.
The reason for this is obvious. The piping
wanders all over the place before going
“under” and even then the jointing in
it is not usually of such material as is con-
ducive to the easy conduction of weak
H.F. impulses.

Finally, the writer has seen the water
pipe from the roof guttering used before
now, and then the listener who used it
wondered why his set was unstable and the
results poor. This “earth” is the most
useless of all, for it is not only made of
iron, but rarely goes really into the earth,
and in any case is so rusty as to form no
contact with the ground. In some cases
it goes into a china conduit—the last thing

‘required for earthing purposes.
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“ARIEL”
How the B.B.C.

By “ARIEL.”
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AT 2LO. |
Faced the Strike. i

FLEET STREET was singularly deserted
on that early morning when the British
public had begun to realise the
seriousness of the general strike. I thought
how empty the world seemed when I
entered our offices in Farringdon Street.
There was no cheery grecting from the
hall porter; both lifts were not working; a
deep silence pervaded the whole building.

When we had realised that the stvike was
likely to last a few days we lost no time in
trying to make ourselves useful. It was
the Editor of PoruLar WIRELESS’ idea that
I should offer my services to the British
Broadcasting Company, and this T did.

A few hours later saw me at the Admiralty
before the powers that be, and after a quick
cross-cxamination, ¢ Ariel” was given the
task of scarc¢hing for news for a vast public
left without newspapers, theiv only hope of
authentic strike news— the B.B.C.

committee of Civil Commissioners and is
again censored. Finally, at ten o’clock, the
aerials at Oxford Street announce to the
world that the first news bulletin of the
day is ready to be broadcast, But it is not
s0 easy as it sounds.

Searching for News.

Savoy Hill during the strike was more
like the Stock Exchange. Never have I
seen such bustle and activity in one building.
Everywhere bells ringing, lifts clanging,
voices shouting, red and blue lights signal-
ling, as studios were changed over, every
minute a collision on the stairs of two
hurried bodies flying into opposite
objectives.

A huge staff is at work sorting out the
news. The number of callers per day have
increased to thousands. A special trans-
port office has been opened ; the building is

full of police, plaimn,

special and uniformed.

But the really ad-
mirable thing about it
all is the fact that the
organisation, thanks
to the -remarkable
energy of ‘its perma-
nent staff, aided by
volunteers, ;was not
crippled by the cmer-
gency.

The B.B.C. had
become a huge news-
paper.  There was
hardly an item that
was not covered by

were regularly broad-

How the B.B.C. was run through the
arduous period of the strike is a story of a
record of which every British wireless
enthusiast might be proud.

It is six o’clock in the morning in Ken-
sington, where I live. There is unusual
activity in my abode; the telephonc is
already being busily utilised. I am getting
ready my share of the news bulletin for ten
o’clock. )

Doubly Censored.

It is no easy task to write for the B.B.C. |
My news must be'as interesting to listeners
at John o’ Groats as well as those at the
Stock Exchange and the West End clubs.
It must not be wearisome in its narrative ;
it has to be concise, explicit and authentic.

At nine o’clock a motor-car horn is being
subjected to rather violent handling. I
gather up my sheaf of papers, and away 1
‘go in a volunteer-driven and volunteer-
owned Vauxhall.

In twelve minutes I am at the Admiralty,
where my stuff is handed over to Major
Gladstone Murray, head of the news
department of the B.B.C. After censorship
by Mr. Murray the news is passed by a

Reading displayed wireless news bulletins during the general strike.

4
cast at ten o’clock,
one o’clock, four
o’clock, seven o’clock,
nine and eleven o’clock, and sometimes at
midnight to cover the latest events.

A fast car sped all over London, taking
‘“ Ariel ” to various points where good news
might be picked up. An carly run to the
Stock Exchange to see how the markets
were faring was probably followed by a
visit to Scotland Yard, then to Hyde Park,
back to Savoy Hill, then the House of
Commons, round the railway stations,
the big hotels, even the closed-down news-
papers, where some news might be gleaned.
No time, expense or energy was spared.

It meant keeping in touch with things
from six in the morning till almost midnight,
but it was well worth it.

Everything in the way of -news was
censored, even the critique of a new play,
the first night of which took place during
the strike, was included.

It was with great regret that ‘ Ariel”
left the B.B.C. after contributing his small
share of the good work.

He was made very welcome both at Savoy
Hill and the Admiralty, and pleasant are
the memories of a few days spent in one of
the most perfect broadcasting stations in
the world.

the bulleting, which
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} LEADS & CONNECTIONS. |
b S S *

HEN a valve set is being disconnected
the lcads should be removed from
the batteries first and not from the

receiver, as, otherwise, there is a risk of shorts
occurring among the disconnected wires.
Similarly, when a set is being connected up
the leads should be secured to the terminals
on the set before they are joined to the
batteries, for the self-same reason.

Obviously, to reverse H.T. and L.T.
connections is dangerous, and, although
this is frequently pointed out, the number
of listeners and amateurs who burn out
their valves in this manner shows little
sign of diminishing. Multiple leads in which
all the wires are neatly bunched together
and provided with terminals and plugs
are very tidy, but care must be taken when
they are used that the right wires go to
the right points.

Insulation of Battery Lsads.

Bunched leads and twin flexes are very
neat, but are not in all cases to be advised.
For instance, unless a set is provided with
a telephone transformer or choke-capacity
by-pass device, long loud-speaker flexible
leads are apt to cause considerable losses
of efficiency.

Battery leads should be kept as short as
possible and, if they can be widely separated,
so much the better. The same applies to
aerial and earth leads, and all should be of
stout gauge wire and all except the earth
lead should be well insulated. Frequently
insufficient attention is paid to the insula-
tion of battery leads. Single cotton cover-
ing is not sufficient ; nor for that matter
is double cotton covering, or cven double
sitk covering. Battery leads shounld have a
rubber instead of, or additionally to, a fabric
covering, Rubber-covered high-tension
wire; such as is used for motor-car ignition
wiring is cxcellent material for the purpose,
and can be obtained at any electrician’s.

Aerial and earth leads should not be
allowed to wander around the house ; it is
far better to have properly arranged loud-
speaker or telephone extension leads.

The Use of Terminals.

Telephone or loud-speaker leads of the
usual type should be kept free from kinks
and strains. When signals become inter-
mittent—i.e. fade right away at intervals—
it is probable that the ’phone leads have
developed a fault. Certainly is this the case
if the intermittency occurs when the head
is moved or the leads are gently pulled.

It is always worth while fixing proper
plugs, pin terminals and spade terminals
on the ends of leads; endless annoyance

.and trouble can be avoided by so doing.

If fabric (i.e. silk or cotton) covered wire
is used for the accumulator leads, the ends
nearer the battery should be well soaked in
paraffin wax for a couple or so inches to
prevent acid creeping and corrosion. It
is not worth while purchasing pure paraffin
wax for such a small job if a picce of
white candle is_available, as such will sérve
quite as well.

Leads should never be longer than is
necessary, for the longer the leads the
greater the wasteful resistance in circuit,
and the greater the risk of * kinks)”
““shorts,” and other dangers,
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 THE PROGRESS |
OF THE AMATEUR TRANSMITTER.

Rapid Developments. *

By E. J. SIMMONDS, F.R.S.A., M.LR.E,

This article is based
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(Staff Consultant.)

on the talk broadeast by Mr. Simmonds from 2L O on June 7th, on behalf of the Radio

Society of Great Britain,

IT is my intention in the short spaee
at my disposal, to consider briefly the
progress of amateur developments during
the last few years, in the art of world-wide
two-way wireless communication, with small
powers, and especially to refer to the
short-wave work, both with telegraphy and
telephony, which has been engaging the
attention of private experimenters for
some considerable period.

Previous to 1923 many organised at-
tempts had been made by amateurs under
the auspices of the Radio Society of Great
Britain, to' establish two-way trans-
atlantic radio communication, using waves
of the order of 200 metres, and while none
of these tests was successful in this respect,
many amateur stations from both sides of
the Atlantic were successful in bridging
the ocean. The special station erected by
the Radio Society of Great Britain at
Wandsworth, operating under the call
sign 5 WS, was the first British station
on 200 metres to be definitely heard in
U.S.A,, and code word verified.

This took place in the latter part of 1922,
during the special transatlantic Tests
arranged by the Radio Society of Great
Britain.

First Across.

In the spring of 1923, Mr. L. Deloy,
operating an amatcur station at Nice under
the call sign 8 A B, commenced experi-
ments on waves of the order of 100 metres
and, from the good long-distance reports he
reccived on these transmissions, he formed
the opinion that sach waves could “ render
immense and unsuspected service in long-
distance work.”

As a preliminary to transatlantic work,
and also in order to obtain the most favour-
able transmitter adjustments on 100 metres,
Mr. Deloy arranged tests during 1923 with
my experimental station situated at
Gerrard’s Cross, Buckinghamshire, and we
spent many weeks testing various circuits,
aerials, etc. These tests gave such favour-
able results that in the middle of November,
1923, Mr. Deloy decided to make arrange-
ments with the American Amateur Radio
League to listen for his signals on 100
metres. ’

This course was entirely successful, and
telegraphic signals from Mr. Deloy’s station
were strongly received in Hartford, U.S.A,,
on November 27th and 28th, 1923. Two-
way 100-metre transatlantic communi-
cation was established the next night
hetween American 1 M O, situated at Hart-
ford, and Mr. Deloy’s station.

Next after Mr. Deloy’s great achieve-
ment came the report from Mr. J. A.
Partridge, of Merton,-London, in reference
to two-way working on 100 metres with

American 1 M O. Mr. ‘Partridge’s station
call sign 2K F first got into touch with
the American station on the morning of
December 8th, 1923, and was thus the first
British station to effect direct communica-
tion with the United States on 100 metres._

There is every reason to believe that these
tests were the first of their kind, and that
it is from their publication that widespread
attention was directed to the immense value

of short waves; certainly from that date

- > <2k

Zealand, and this an<l other factors seemed

- to indicate the possibility of a concentration

of radio energy at the antipodes from short-
wave transmissions from Great Britain, and
it also seemed reasonable to suppose that
the received signal strength would rise to
peak values during the sunrise and sunset
periods. It had therefore been the practice
of several British experimental stations to.
transmit daily during the sunrise period on
approximately 95 metres, using a codeword

Soqle of {the early? apparatus used by the amthor at 2 O D.

the development of these waves has pro-
ceeded with great rapidity.

These experiments first took place with
Amerjcan stations situated comparatively
close to the Atlantic seaboard, but gradu-
ally the ranges were extended until by
March, 1924, British amatcur stations using
less than 250 watts in-put, had been
received on the Pacific Coast of America,
nearly 6,000 miles away.

Two-Way Communication.

In amateur circles, October, 1924, will
long be remembered as marking the cul-

minating. achievement in . amateur long--

distance working, when two-way short-
wave communication was established with
New Zealand for the first time in history.
It may be of interest to detail the circum-
stances which surrounded this important
development.

There is a difference in time of practically
12 hours between Great Britain and New

for identification purposes, which was

changed daily.

Further Successes. -

These experiments were entirely success-
ful, and a cable was received on October
18th, 1924, from Mr. Bell, operating radio
station 4 A A at Waehemo, New Zealand,
reporting the reception of strong signals
from British station 20 D, and verifying
the code word which had been sent out
from that station at 6 a.m. the previous day,
October 17th, 1924,

Two-way communication between many
New Zealand and British stations followed
in the course of a few days, all taking place
on wave-lengths below 100 metres, and
with powers of under 250 watts. This was
undoubtedly an event of outstanding im-
portance which astonished the scientific
world, and provided valuable data and
evidence of the efficiency of short-wave

(Continued on next page.)
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CHOOSING A SUITABLE CIRCUIT.

’f
i _ _ By G. V. COLLE, :
*

ERHAPS the _hardest thing a would-be
wireless listener is called upon to do
is to choose a set or circuit suitable

for his needs. In case he may not know
exactly what kind of circuit to look for the
following considerations are the main ones
he has to weigh up.

(a) The number of valves required to
operate cither a loud speaker or ’phones
from the station or stations he desires to
listen to.

(b) The type of circuit capable of best
giving the above results.

(¢) On what type of aerial the set is to
be used. This point is important, because
if he is living in a flat or crowded neigh-
bourhood he may not always be able to usc
an outdoor aerial and may have to resort
to the frame. In this event a more powerful
set would be necessary to give the same

results. Most listeners will probably be -

content to listen to their local station and

5 X X to begin with, and as their knowledge.

increases to éxtend their activitics farther
afield.

Long Range Reception.

If the local station is within twenty miles
or so a crystal ot one-valve set will be O.K.
for *phone reception or with the addition of
one or two note magnifiers to work a loud
speaker. At greater distances the crystal
will not be available, and above 40 miles it
would be desirable to use an H.F. valve in
front of a detector.

A four-valve receiver, consisting of an
H.F., Det. and two L.F. valves, should be
capable on an outdoor acrial of picking up
at least two stations besides 5 X X on the

e

THE SIMPLEST FIXED i
CONDENSER. ¢

*

WHEN a condenser i8 required experi-
mentally for use outside the set,
such as a small condenser in the

aerial lead, or a condenser across the loud

speaker, one may be constructed very
simply by incerting two pieces of tinfoil
in a book, with one or more pages between
them. Leads may be soldered to the metal
sheets (if these will stand the process),
or fairly thin wires may be threaded through
the foil at the'edges nearest to the binding,
and taken to the appropriate terminals.
The value of the condenser may be varied
by increasing or decreasing the area of the

“overlap” of 'the metal sheets, or by

varying the number of pages of the book

that ‘intervene. If reasonably stout sheets

of foil are used, it is possible to use the device
as a variable condenser The book should -
be a moderately heavy one, with pages of

good, thin paper.

More than’ two sheets of foil may, of |
course, be used, if desired, in order to build

up a condenser of larger capacity, but it is
not recommended that a condenser of
this type should be used, for example,
across the H.T. battery.

B 1

loud speaker. With an indoor acrial or a
frame & more sensitive circuit would be
necessary with its increased difficulty of
operation.

Long-distance reception requires a set
that will give selective and sensitive results
without being too difficult to handle. It is
advisable, however, for the newcomer to
wireless not to attempt long-range reception
until he is familiar with the operation of a
fairly representative valve set.

In conclusion, the writer would like to
advise listeners to take nothing for granted
as tegards results claimed, as these vary
consigerably with the local conditions under
which the sets are operated. If possible,
they should arrange a demonstration or
listen to a friend’s set in the same neighbour-

-hood, and having a circuit similar to the

one they intend to employ.

Information on the properties and be-
haviour of 20-metre waves had been ac-
cumulated in consequence of the very useful
tests which had taken place between N K F,
the United States Naval Research Station
at Anacosta, U.S.A., working on 20-8
metres, and several amateur stations in this
country. In view of -the results of these
tests, there appeared the possibility of
establishing direct two-way communication
with Australia with low power, using the
20-metre band, at certain hours during the
day.

20-Metre Tests.

As experimental proof of this assumption,
special arrangerments were made for a well-
known experimenter in Australia (Mr.
Maclurcan, of Sydney) to construct a 20s
metre transmitter and receiver, and com-
mence 20-metre tests at definite times with
my station.

These experiments were crowned with
success, and two-way communication was
effected at 6 a.m. on May 2nd, 1925, when
greetings and congratulations were passed
to mark the important event. It should
be noted that the success of these experi-

% - >k
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transmissions which necessitated modifica-
tions of the existing theories relating to
short-wave propagation.

Two-way direct communication quickly
followed with Australia on November 13th,
1925, when messages were taken for H.M.

the King from the Wireless Institute of _

Australia. -

Another development of great interest :

was the first direct two-way communication,
on 20 metres, between Great Britain and
Australia, which took place on May 2nd, 1925.

A shepherd in Wyoming listening-in to New York after his day’s work,

ments was assured not because of chance
contact between the two stations, but be-
cause the time and wave-length were chosen
only after caréful consideration of the many
factors which had become apparent in
consequence of the N K F 20-8 metres trans-
atlantic transmissions before mentioned.

Recent Developments.

During recent months the development
of apparatus for the transmission and re-
ception of telephony on wave-lengths
between 20 and 100 metres has received
attention from many amateur workers
with the necessary facilities, and much
research has been directed to the difficult
problems associated with speech distortion
and fading so apparent on the reception of-
short-wave telephony. The quartz crystal
control has successfully been employed to
minimise the trouble.
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IKE,”
many parts.
of broadcasting he was content

to ha,nty on a length of flex and record the
voices of Uncle Arthur, Uncle Caractacus,
Auntie Sophie, and all the other favourites

in his time, has played
In the early days

in the days gone by. Later he sprouted
wheels, took on a most formidable aspect
and was referred to as the * soap-box ™!
Now he stands erect in the studio on a large
four-legged support. His * internals " have
been changed many times, and has been
accordingly thblamed by both crystal. and
valve users for. ‘ blasting
modulating a.transmission.
For the benefit of listeners he has repro-
duced the beautiful inténations of Chaliapine
i and the
melodies of
Paderewski ;
and the
Savoy Or-
pheans. He
has hidden
under the
hedgerow
while Mis's
Beatrice
Harrison
coaxed the
nightin-
ales; he has
listened with
due respect
to the voice
of H.M. the
King ; he has heard John Henry callin’,

The *‘ Soap-Box *? ; an early type
of B.B.C. mxcrophone

In the Early Days.

The internal construction of the micro-
phone has been changed many times since
its use in the early days of broadcasting.
A carbon-granule microphone, very similar
to that used on the ordinary Post Office
telephones, was first used in conjunction
with the old transmitter at Marconi House.
A number of microphones were hung from
the roof of the studio—one for the an-
nouncer, one over the piano, one near the
well-known tubular ‘ bells ’—and, be it

mentioned, many of the crackling sounds

and so-called atmospherics that came
through our loud speaker were caused by
various Uncles and Aunts coming un-

expectedly in contact with a microphone

hanging on its length of flex.

““Mike>’ has always been rather a
nuisance in the studio.
of broadcasting he was mounted on a sort
of movable tmlley, and the length of cable
which connected this to a wall- -plug has

been the cause of the downfall of many an’

artiste. Nowadays it is only on very rare
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‘or under-

In the later days

occasions that more than one micro-
phone is used at a time, and the art of
dodging the cable is not so difficult. It
was found. however, that the slicht vibra-
tion caused by people walking about in the
studio was sufficient
to upset the delicate
working of the micro-
phone, and the little
sound-recorder was
placed on a resilient
bed of sponge.rub-
ber. Now that the
microphone has been
made so sensitive this
protection from vibra-
“tion is absolutely
essential.

Microphonesin Disguise.

Although the car-
bon microphone is
remarkably sensitive
to sound vibrations
and is, even now, used
where only moderate
amplification is neces-
sary, the need was felt
for a microphone
which would respond
equally well to sounds
of any pitch origi-
nating, either 100 ft.
or 10 in. from its
diaphragm. The Mar-
coni-Sykes magneto-
microphone fulfils these conditions in a
manner suitable enough for ail practical
purposes. The magneto-microphone will
bear an almost unlimited range of amplifica-
tion, and is suitable for broadcasting the
notes of the nightingale or the Savey
Havana in full blast, the harpsichord, or the
great organ. There is no intermittent
eontact in this type of sound recorder, the
action being entirely magnetic. The essen-
tial parts of the microphone consist of a
flat coil of very fine wire supported in the
field of an electro-magnet. A thick sup-
port of sponge rubber renders it immune
from the effects of vibration, and for outside
use wind shields of copper gauze and silk
are also fitted.

In America they are very particular about
the external appearance of the microphene,
and . some very artistic decorations are
employed to disguise the disgraceful fact
that the microphone is a mlcrophone' It
is probable, however, that a microphone
disguised as a harp (as is done at W J Z),
or a3 a lamp-shade (as at KX FR Band
numerous Canadian stations) does not have

The microphone at
Wiz

such a terrifying effect on the newcomer-

to broadcasting as does the plain and
undisguised ‘* mike.”

Outside Broadcast Difficulties.

It would not be right to conclude without-
mention of the ingenuity displayed by the
B.B.C. engineers when arranging the
mlcrophoneq for an outside broadeast. In
the studio
the control
of volume
and modula-
tion are easy
matters, for
the engineer
isthere work-
ing on fixed
ground. The
grouping of -
the various
members of
an orchestra,
for instance,
around the
microphone
can be arranged to a nicety, and even if
there is any doubt about the matter it is
always possible to make a short trial with
the microphone and amplifiers disconnected
from the main transmitter. This is usually
done when an artiste is given an audition.
Not so with an outside broadcast, however.
The position of the microphone must be
worked out in the first instance, and ex-
perience alone can telt where the correct
position should be. In the case of the
broadcasting of an actual event 1t is ob-
viously not possible to arrange a * rehear-
sal.” Think, for an instant, of the various
cases with which the engineers are faced.

Last year, when thc broadcast of the
nightingale’s song was conducted, it was

—_——— = — —

The modern Marconi-Sykes type.

(Continued on nex! page.)

Arranging the microphone for an outside broadcast. -
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VARIABLE CONDENSER
AND VARIOMETER CONTACTS.

FROM A CORRESPONDENT. t

B e o o e et SR SR

SINCE wireless receivers have been
brought to something nearing per-

fection in their performances, and
since the element of uncertainty regarding
the latter has been, in a large degree, re-
moved, it has become the growing teridency
to devote more and morc attention to the
elimination of those losses which occur even
in the best regulated instruments and to
secure reproduction against a background
of silence.

The Ineflicieney of Pressure Contacts.

Since every effort in this dircction must
commend itself to the discriminating
amateur, here is a point-—often overlooked
or disregarded as of no great moment in the
make-up of a receiver—which should engage

Substituting short lengths of flexible wire
for these movable contacts is well worth the
trouble. To be flexible the wire must be
stranded, and need not be of the insulated
variety unless likely to interfere with other
leads in the sct. The two ends should, of
course be soldered, and it is essential that
the solder penetrate the strands thoroughly
to make a good joint.

This gives us a perfect electrical contact,
but some mechanical congiderations are also
necessary. It is obvious that the flexible
connections are liable to be twisted off if
the rotor is moved toc far. To prevent i vis
the motion of the dial should be limited to
not more than one comnplete revolution ; a
half-revolution of 180 degrees is the more
usual and often simpler to obtain. While it

The transmitting apparatus at the new Rome broadcasting station.

the attention of every striver after radio
efficiency.

The majority of variable condensers,
variometers, and other components having
rotary or movable members depend upon
friction or pressure for contact between the
stationary and moving elements. Though
this means of contact may appear quite
stable and satisfactory when the new com-
ponent is purchased, there ultimately arrives
a time when movements of the tuning dials
awaken responsive scratchings and rasp-
ings from loose or corroded contacts,

Oxidation, and the inevitable wear and
tear, do not improve friction contacts;
whilst apart from the introduction of
extraneous noises—of which there is a
sufficiency in any receiver—the high resist-
ance so engendered represents a decided
loss in efficiency, particularly when disient
stations are being sought.

is possible to rely on one’s memory and
simply form the habit of never going heyond
the numbered portion of the dial, it is not
the safest way, especially in the average
family. Positive stops are better, and may
take the following forms :

The Provision of Stop-Pins.

1. A projection on the shaft which
strikes one or two stop-pins mounted on the
instrument. This is the usual commercial
practice, but the average amateur does not
possess adequate tools for the purpose, as
the projection is usually a small pin driven
into the metal shaft.

2. A projection on the shaft striking
stop-pins attached to the underside of the
panel.

3. A small pin driven into the edge of
the dizl and limited by stop-pins on the
front of the panel. This is a simple ex-

pedient. but care is necessary to- prevent
cracking the dial.

4. A dial with a semi-circular groove
cut into the underside, the ends of which
strike a hidden stop-pin in the track of the
groove.

.5. Special forms of dials, such as some
of the geared vernier dials, which have
other desirable features.

Spoiling a Good Component,

Of course, there can be a very great differ-
ence between a friction and a pressure con-
tact. A friction contact made between two
rubbing metallic surfaces is to some extent
‘“self-cleaning,” but a pressure contact
where neither surface moves is not. But
the variable condensers in a ‘ household”
receiver which is left “set” on the local
station for lengthy periods cannot enjoy the
“ self cleaning ™’ process, and without posi-
tive connections across their spindle-terminal
points they remain provided with very in-
efficient forms of pressure contacts and
oxidation gradually causes the deterioration
which eventually causes trouble.

The flexible connection, under the name
of a * pigtail,” has been widely incorporated
into American radio practice for some con-
siderable time, but English manufacturers
do not appear quite so unanimous in its use.
Quite a number of otherwise highly-efficient
components are spoiled by the unsatisfac-
tory friction contact.

“A small thing!”—you say? - Well,
pethaps so ; but radio is a science of small
things that matter.

Ko eeressoseessssseoreeX

! THE MICROPHONE. |

[ (Continued from previous page.)
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not possible to bring the microphone
nearer than 100 ft. to the spot where the
birds were likely to sing. The calculation
necessary to determine the precise degree
of amplification necessary is not that which
any one would care to tackle. Great
care has to be taken when a broadcast
is conducted from a hall which is known
to possess a pronounced echo. The micro-
phone has to be arranged in the position
which gives the maximum volume, consistent
with freedom from echo, which would tend
to cause a peculiar form of distortion.

A Difficult Proposition.

A certain amount of echo is p>rmissible
as it gives a ‘““body” and reality to the
transmission, but if carried to excess the
sounds and resounds become so inter-
mingled that the broadcast would be
totally unintelligible. Perhaps the most
difficult feat of all, and one that the B.B.C.
engineers seem to have overcome with a
marked degree of success, is the broadcast
of the organ. It may truthfully be said
that all the difficulties of outside relaying
are combined in the organ. The volume
is variable from a mere whisper in the
choir organ to a full blast with all stops
coupled, the sound covers nearly the
whole range of audible frequencies, in-
numerable harmonics and over-tones are
present which must faithfully be reproduced,
.and finally the pipes are situated at greatly
varying distances from the listener. Trul
the broadcast of the organ is the triumpi
of the B.B.C. engineers.

F oo
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IN certain quarters of the broadeasting
industry it has been realised—rather
late in the day, we think—that before
many months have passed the recommenda-
tions of the Broadcasting Committee will be
put into practice and broadeasting will
thenceforward become a Government
department.

Civil Service Regime.

We wondered months ago, when the
Broadeasting Committee set up by Mr.
Baldwin was hearing evidence, why the
N.ARM.AT., and all others interested in
the radio industry, did not adopt a stronger
policy in objecting to the Government
taking control of broadcasting. We won-
dered, and expressed our wonder in print,
at the attitude of members of the Broad-
casting Company—that is the trading
members—in not fighting for the extension
of the licence for, another three or. more
years. They had public sympathy and
public support on their side, and certainly
they wouldl have been justified in putting up
a very strong fight for the extension of the
licence ; but they did not. They adopted
a policy which, to put it bluntly, was
neither one thing nor the other, and now,
when we fear the fat is really in the fire,
they wish to obstruet the passage of legis-

lation in the House of Commons which will.

make broadeasting a Civil Service régime.

Ho Hope.

Such a hope of obstructing the recom-
mendations of the Government Committee
is foredoomed to failure. It has not the
slightest chance of success. We may not
like the idea of a Government department
handling broadcasting, but whether we like
it or not, events have gone too fast and too
far for any sueccess of altering the policy.

The fact is that pcople are beginning to
wake up and realise that the present broad-
casting concern has done wonderfully well.
It may not be perfect—nothing is; but
people are now comparing its work with the
work of a passible Government department,
and are being influenced by extraneous
things, such as the fact that high B.B.C.
officials have been offered lucrative appoint-
ments by American hroadeasting organisa-
tions. There is nothing like another offer
from a broadcasting concern to make
listeners appreciate what they have been
accustomed to deprecate.

An Analogy.

If Jomes is getting £5 a week from one
firm and is lueky enough to get an offer of
£10 2 week—and in ‘writing—from another
firm, and takes it down to his own chief,
the chances are that Jones is kept on
in his own firm and at a salary offered by
the rival firm. This is somewhat analogous
to the broadcasting case.

Certain important personages in the
broadcasting world are beginning to realise
—and again we stress the fact that they

1

| CURRENT TOPICS.

By THE EDITOR.

Government Broadcasting—Late Objections—Foredoomed to Failure—
Fears and Forebodings.

e

are beginning to realise it far too late—that
the -B.B.C. as at present constituted has
numerous advantages over the B.B.C.
constitution as recommended by the Broad-
casting Comunittee. '

Those Commissioners.

The new authority, it will be remem-
bered, will have Commissioners appointed
by the Crown, and these Commissioners are
to be paid very substantial salaries.

This recommendation has aroused no
little hostility and no little trepidation.
What will these Commissioners do? And
will they try the “new broom > policy ?
Broadcasting may not be satisfactory in
the minds of many to-day, but there is the
fear that it may be considerably worse
when these Comimissioners of the Crown
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nice in theory, but in practice writing to
your M.P. seldom leads you anywhere. No
doubt some enthusiastic critic of broad-
casting will even suggest that a plebiscite of
listeners should be taken, but time is flying,
and although the idea of a plebiscite is

- rather fantastic, there is just a possibility

that if onc were taken and the voting showed
an overwhelming support for the present
B.B.C.,, the Government might stay their
hand as regards the Broadeasting Com-
mittee’s report being put into practice.

The Listener Pays.

There is no doubt that something very
much like a panic is being bred at the
moment. Listeners and traders are begin-
ning to rcalise that thc Government can
appoint any number of Civil Commissioners

in connection with broadeasting, and this,

of course, means more money out of the
licence fees; the listener will pay.

The P.M.G., parliamentary chief of
broadcasting in this country, will have
extensive powers. The Post Office record
in connection with broadcasting and wireless
generally is not a good one. Every experi-
menter bas a grievance, and a legitimate
grievance, against the Post Office. He knows
too well how difficult it is to make the Post
Office officials realise that they are public

Examining some of the 225 sets so far received at the Nationa! Institute for the Blind as a result of
a recent appeal.

are let loose at 2, Savoy Hill. We agree ;
it may ; but what’s to be done about it ?
Nothing !

& ES %

We have been making very careful
inquiries with regard to the possibility of
obstructionist mcthods succeeding even at
the eleventh hour, and the possibility of
the B.B.C. continuing as it is at present
constituted for another three or more years.
We have sounded influential Government
and other sources, and we have come to the
conclusion, rightly or wrongly (but we
firmly believe rigbtly), that nothing can
now stop the Government controlling broad-
casting.

ES * *

Suggestions have been made that listeners -

should write to their M.P.’s. This is very

servants and not bureaucrats with an idée
fize in their minds that they are bene-
ficent, omnipotent gods, specially created
for the benefit of all those interested in
wireless.

Spilt Milk.

There are hectic times ahead, but we
would point out to readers and to traders
who read these notes, that it is no good
crying over rpilt milk and raising objections
at the last moment. All this should have
been done months ago ; which we urged in
our columns time after time. We must
hope _for the best; we do not suggest a
policy of laissez-faire through indolence or
ignorance; we face facts and hope that
the radio industry will not spend money on
propaganda schemes which can only lead
to failure, with a loss of money and prestige,
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Methods of H.F. Coupling.

OLLOWING the remarks which I
recently made in these notes on the
subject of tuned and aperiodic aerials,

I have had a number of letters from readers
on the question of the comparative advan-
tages of the tuned-anode system of H.F,
amplification and the resistance-capacity,
or, as it is sometimes called, the ‘ aperiodic ”’
system. Both these methods for H.F.
amplification are so well known and have
been so extensively used that at first sight
it might seem surprising that their respec-
tive advantages and disadvantages should
not be thoroughly well known, but as there
are newcomers continually coming forward,
questions which may seem simple to the
majority of my readers are not necessarily
8o to all.

The resistance method of H.F. ampli-
fication is probably the most suitable for
beginners, in that it is simpler to manipulate
as there is no adjustment necessary for
wave-length variation. This method func-
tions practically equally well at different
wave-lengths, and it is for this reason that
it is sometimes refcrred to as aperiodic.
It has the disadvantage, however, that a
very high H.T. battery voltage is necessary ;
this is required owing to the high resistance
used in the amplifier, which may be of the
order of 100,000 ohms. The employment of
150 to 200 volts H.T. battery naturally
entails certain additional expense, and this
disadvantage to some extent offsets the
advantage mentioned above of simplicity
of control. In passing, it should be men-
tioned that the resistance-capacity system
of H.F. amplification is unsuitable for short
wave-lengths, below about 200 metres.

The Tuned-Anode System.

The 100,000 ohm resisters are, of course,
obtainable commercially in the small cart-
ridge form, similar to a fixed grid leak.
The tuned-anode system has the particular
merit that it renders the set very selective,
and if a number of tuncd circuits are in-
cluded in the circuit the selectivity is
increased at every stage. This advantage,
however, nccessarily brings with it the
disadvantage that the circuit is more trouble-
some to tune, although once the dial settings
are obtained for any particular station they
can easily be jotted down and kept for
reference.

The tuned-anode system does not entail
the neocessity for any unduly high H.T.
battery voltage. The reason for this is
quite simple, for practically the only

——

Conducted by our Staff Consultant, J. H. T. ROBERTS, D.Sc., F.Insi.P,
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resistance involved through which the H.T.
battery has to drive the anode current is
the impedance of the valve itself, which may
be perhaps 20,000 to 30,000 ohms. In the
case of the resistance method this 30,000
ohms has to be added to the 100,000 ohms
introduced, so that the total resistance or
impedance may be something like three or
four times as great as in the case of the
tuned-anode system.

meters.

One of Marconi’s first wave- :
It weighs nearly :
half a hundredweight as @
against the five pounds or :
so of a modern instrument. :

increasing the capacity of the acrial by
running a second aerial wire parallel to the
first and not less than about 3 or 4 feet away
from.it. This allows the use of a smaller
coil in the aerial circuit which decreases the
resistance and permits of closer coupling.

Filament Current Supplies.

The subject of filament batteries is con-
tinually cropping up, and Isuppose I receive
more letters on this (and on the allied
subject of battery elimination generally)
than on any other. In spite of arguments
in its support, the dry-cell system of
filament heating never seems to be really. in
favour. I am convinced that by far the
majority of experimenters and listeners who
have electric supply available make use of
accumulators, and those who are in out-of-
the-way parts, whilst they may in some
cases be obliged to use dry -batteries are
always dissatisfied with the same. I have
frequently -urged the claims of the wet
primary battery in such cases, and it is
interesting to note that several types of
liguid primary Dbattery have recently
appeared on the market, designed especially
for this purpose. The ordinary Leclanché
cell, provided it is made up with sac
elements, gives quite good results, parti-
cularly with the low-consumption low-

3
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With the tuned-anode method, the coil
in the anode circuit may also be employed
as a reaction coil by mounting it in such a
way that it can be moved in relation to the
aerial or secondary coil, care of course being
taken to avoid oscillation and its attendant

well-known consequences. The coil in the
tuned anode should be about the same value
as the secondary coil, and it is preferable to
employ in conjunction with it a variable
condenscr of about -0002 or 0003 mfd.
capacity. Different coils may, of course, be

used on the plug-in system for different.

wave-length ranges.

Decreasing Aerial Resistance.

Whilst on the subject of tuning, I might
mention a letter which I have fromn a corre-
spondent whicl, although it describes some-
thing which is comparatively well known
may be useful to some readers. This is
that the tuning may be sharpened by

voltage  valves now available. Like all
cells of this type, however, its terminal’
voltage tends to fall steadily in use and,
what is still more disadvantageous, tends
to rise or recuperate when the cell is left
idle for a time. If after the cells have
recuperated the set is switched on, there is a
danger of the valve filaments being badly
overrun.

An Interesting Battery.

1 have lately had some experience of the
“Darimont  cell, which my readers may
know is a primary liquid cell, somewhat
similar in general construction to the
Leclanché cell, but depending upon the use
of two different solutions. This cell has
the merit that it will give a comparatively
heavy discharge, at any rate heavy com-
pared with that which can usually be drawn
from a Leclanché cell. For example, tha

(Continued on page 656.)
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THE general feeling of relief about the
reduction in talks during the summer
will be considerably increased by the
knowledge that the B.B.C. will not revert
in the autumn to the same proportion of
talks as was the practice last season. At
long last the priority of entertainment value
over purely educational value has been
conceded in regard to all talks. This does
not mean any abdication of the.functions of
enlightenment on which the B.B.C. has
placed such store. On the contrary, the
education will be much more widespread and
much more real under the revised policy.
Among the practical results that will
follow this revision the following may be
mentioned as typical—the periodical talks
provided by the various societies of listeners
and amateurs will be reduced to four a year
per society, and then only if the talk is up
to the standard of interest demanded by its
place in the programmes. The 7.40 talk
period will only be used for talk if there is
available some * red-hot ”’ topical material.
In the absence of good stuff of this kind, the
period will revert automatically to music.
Another result of interest will be the
breaking up of the long period of talk that
now goes on round about ten o’clock. The
big talk of the day (Sir Oliver Lodge, Pro-
fessor Gilbert Murray, ete.) will be given at
9.30. Then at 9.45 there will be an appro-
priate interlude, which will normally take
the form of a speeial musical recital such as
now given at 7.25. The news and notices
will follow, and the decks will be clear by
10.15 for the resumption of the main evening
programme, discontinued at 9.30. I am
glad to see plans of this kind going forward.
The suspension of Parliamentary action on
the Broadcasting Report has its disadvan.
tages, but it also has its advantages in that
it dispenses with the threatened ‘‘ Shadow
Cabinct.” Thus the B.B.C. will have a
clear run on programme building and plan-
ning certainly until November 15th.

Sir Harry Lauder Intervenes.

There are strong hopes that one of Serge
Diaghileff’s ballets will be broadecast during
the present special season at His Majesty's
Theatre, Haymarket.

* B
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A new programme plan in process of
development is to fill once & month the
entire period between four and six p.m.
with All-Star Matinée Concert material.
This is an excellent idea, and I hope that the
Savoy Hill people get the scheme under way
without delay.

% *

Listeners are shortly to have a repeat
performance from that very able pair of
French pianists, Weiner and Doucet.

* s 5

Miss Ffrangeon Davies is to appear in a
special series of * post-ten ™ recitals on her
own.

* = *

M. Pouishnofi’s historical musical recitals

will begin late in July.

*

Sir Harry Lauder is intervening in the
revived conflict between the music-halls
and the B.B.C. 1 understand that a state-
ment from the great Scots singer, which will
shortly be released, will create a first-call
sensation. Sir Harry comes down very
definitely and with characteristic energy on
the side of broadcasting. He has some

BROADCAST:
{  NOTES. |

By 0. H. M.

Broadcast Talks — Sir Harry

Launder Intervenes—America’s

Day—Extending the Licence—
The Limiting Factor.

e s reok

sound advice for both parties, but he makes

short work of the argument that the vaude-

ville interests can either cripple broad-

casting or help their own cause by their

present attitude.
* 3 *

Following its special Canadian programme
on July Ist, the B.B.C. has heen trying to
get together an appropriate programme for
America’s Day, July 4th. But.I gather that
the American community in London are
apathetic. The B.B.C. will therefore put on

a W/

An unconventional view of one of the 300 ft.
masts at the New %oakybroadcasting station,

a suitable programme of its own, and will
not feature the oceasion in the way originally
planned. After all, there is no particular
reason why a purely British institution
should go out of its way to celebrate an act
of rebellion against the British Empire.

Extending the Licence.

Fleet Street friends tell me that there is
anew move on the part of a group of wireless
manufacturers to secure an extension for
three or five years of the licence of the
B.B.C. This move probably arises out of
the postponement of the legislation neces-
sary to define the future form and constitu-
tion of the British broadeasting authority.
Until & few days ago it was the intention
of the Government to dispose of Broad-

. 047

casting about the middle of July. But the
exigencies of the prolonged coal stoppage.
have ruled out this possibility, and it looks
as if we shall hear nothing about the future
of broadcasting so far as Parliament is con-
cerncd until November or even December.
This being the case, some of the manufac-
turers are quite naturally considering ways
and means to bring about a continuance of
the present state of affairs for a further
period after the end of this year. While I
can sympathise with their point of view,
and while I woald like very much to see one
or two of them on the new Board, 1 do not
see that the present campaign can succeed.

The point, of course, is that it is a year too
late. The policy of the futurc form of the
broadcasting authority was referred by tle
Government to the Crawford Committee,
which took a vast amount of evidence,
including that of the manufacturers through
the Chairman of the “ Narmat.” The latter
did not ask for the continuance of manu-
facturers’ control. On the contrary, he
advocated the sctting up of a new public
body on which would be represented a wide
variety of interests, including the manufac-
turers, but not in a majority position. If
the manufacturers had been really anxious
to perpetuate the B.B.C. I think they
could have done so; but most people got
the impression that thev were not particular
whether they went on or not. This attitude
strengthened the hands of those who were
exploiting the obvious disadvantages of
manufacturing control. I hope, therefore,
that the present campaign will not lose a
sense of proper perspective, and will
recognise that the best that can be expected
is that the official evidence of the ““ Narmat™
to the Committee will be acted upon to the
extent of securing adequate representation
for the manufacturers as one of the interests
involved.

The Limiting Factor.

The Chenil Galleries Symphony Concerts
are now completed, and the B.B.C. has added
considerably to its musical reputation
thereby. In fact this series has marked the
beginning of the serious consideration of
broadcasting by the * high-brow ” erities.
There is no doubt also that listeners have
greatly enjoyed the programmes of sym-
phony music from Chelsea. The B.B.C.
should try to do something like this at least
every six months. The fact that next
autumn and winter a big series of classical
conecrts will he given does not relieve the
B.B.C. from the responsibility of repeating
such a series as that which has just concluded
at the Chenil Galleries. But here, again,
the limiting factor will be money, and in
this the delay of the Government is a
disadvantage. A Post Office official told.
me the other day that his department had
given the B.B.C. a considerablc amount of
money for capital expenditure over and
above the £500,000 rationed for current
expenditure this year. But he was quite
definite that, in the opinion of his depart-
ment, the latter sum was ample to provide
“good enough” programmes, and that
normally all licence revenue beyond the
£500,000 a year should accrue to the
Treasury. This would mean that if there
were three million listeners instead of the
two millions at present, one million pounds
sterling a year of licence money would be
unauthorised taxation. Surely a reductio
ad absurdum,
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AT 2D

Rebuilding the ‘P.W.” Transmitting Station—Keying Methods—More “N”’
Circuit Experiments—Reducing X’s——Aerial Sparks.
By THE ENGINEER-IN-CHARGE OF 2D A.
(The “P.W.” Transmilting and Experiniental Station, Dulwich.)

> oo

- - > -
.

L e o e a B o

D A has not been so active of late,
‘owing to a change being made in the
position of the apparatus. Previously

the installation was located in the top floor
of a building. This gave a short lead-in
from the aerial, but necessitated a some-
what long earth-lead ; or, if a counterpoise
was used, one end of the counterpoise was
verv much higher than the other.

The set has now been moved down into
a special cabin built in the open. . The
aerial lead-in now comes down to within
seven feet of the ground, thereby increasing
its capacity and necessitating a small por-
tion being cut off the other end so as to
keep the capacity as near to its previous
value as before. The earth-lead, however,
is now only a few feet long and almost
directly underneath the aerial and trans-
mitting apparatus.

Results Improved.

The change appears to be an improve-
ment, both from a reception and a trans-
mission point of view. It may, of course,
not be due solely to the change in the
aerial system. Possibly the fact that as
much metal has been removed from the
apparatus as possible has a lot to do with
it, particularly as a considerable amount
of drainpipe passed closc to the old lead-in.

Although a lot of telephony has been
done recently, experiments also have been
carried out with the idca of obtaining the
best method of keying. A favourite
method at 2 D A—namely, breaking the grid-
leak connection—was discarded- owing to
the heavy ‘key-clicks” produced, and
also it was found that the valve was inclined
to be erratic in starting to oscillate, par-
ticularly on 90 and 45 metres. Another
drawback was that the valve did always
pass at least a small amount of current
when the key was up, consequently energy
was wasted and the valve got hot.

Another method of keying, which has
much to be said for it, is that of “ keying
the aerial ” or earth-lead, and also the
“ spacing-wave method.” These last two
were given up owing to the interference
which was caused by the spacing wave.

Eliminating Key-clicks.

After various other positions had been
tried, it was found that the best method
by far was the simple arrangement of
keying the H.T. lead. The oscillations are
set. up suddenly and the power to the
valve is suddenly and completely removed.
The terrific *“shock effect” of the H.T.
heing suddenly applied cannot fail to set
the valve oscillating. There is, however,
one fly in the ointment even here—i.e.
“key-clicks.”

Perhaps the worst method of keying for
producing key-clicks is the new method
adopted at 2D A. But the key-clicks have
now been almost entirely avoided by the
simple method. of inserting an “iron core

choke” in the H.T. lead. This choke®
prevents the sudden rise of the current and
consequent violent shocks to the aerial.
Contrary to many statements, a condenser
aﬁriss the key contacts_intensifies the key
clicks.

Reducing X’s.

Considerable experiments have been
conducted with the new *“ N *’ circuit, and
results have proved very satisfactory. In
the writer’s opinion one of the greatest of
numerable advantages obtained by the
use of this circuit is the almost entire
elimination of atmospherics. Severe tests
have been made in this direction, and it has
been found that' only under the most
adverse conditions can atmospherics be
heard at all in the telephones. As a matter
of fact, a two-valve set was In use some
time ago whilst a thunderstorm was actually
on. Only when brilltant flashes of lightning
occurred was anything in the nature of an
“X " heard in the loud speaker.

The set was tuned to London and just
off the oscillation point. A% each flash of
lightning a crash occurred in the loud
speaker, very similar to the noise which is
heard when the loud-speakér diaphragm is

screwcd too close to the pole of the magnet,
and, consequently, occasionally touched the
magnet. Even when the storm was only
just over—blue sky above, but the thunder-
clouds were still visible in the distance—no
trace of atmospherics could be heard in the
loud speaker and only a very occasional
crackle in the telephones.

An Interesting Phenomenon.

In a normal atmospheric condition,
when only the usual * static grinders ” are
about, nothing in’ the nature of an atmo-
spheric can be heard on the two-valve “ N
receiver. Recently atmospherics have been
very bad, but it has not bothered 2 D A—
an “ N receiver was used.

It would perhaps interest readers to hear -
of an experience which the operator at
2 D A recently had. Whilst testing a new
short-wave receiver, heavy rain began to
fall and black clouds were scen above.
After a little while loud crackles were heard
in the 'phones, together with heavy static.
The aerial was then switched off, but not
earthed.” In about half a minute a small
but vicious spark erashed across the earth-
arrester gap. Thereafter sparks occurred at
an increasing frequency until at last they
occurred about every three seconds. The
gap was only about 4 th of an inch, but one
of the electrodes was of springy copper, and
so the operator pushed this electrode back.:
Naturally, he did not allow his hand to
come too close to the switch and gap, but
used a strip of wood. The gap was length-
ened to an inch, and even then sparks -
occurred regularly at about half-minute
intervals. The sparks can be described as
‘“fat and bluish,” and they made a loud
crack. Here is obvious proof.of the necessity -
of a safety-gap to earth.

Mr, J. L. Baird demonstrating the latest develgfment in his scarch for a solution to the television
problem.

% wil
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MORE FACTS ABOUT
L.F. TRANSFORMERS

HHHRIRINE e e enn iR,

It is sometimes advised that a transformer should be used in the
second L.F. stage of different type or ratio from that employed
in the first. ’

In regard to type, whilst it is conceivable that the defects of two
inferior transformers might cancel out, there is no reason for any
difference of type when good transformers are used.

The question of transformer ratio is affected by the fact that the
impedance of the transformer primary should exceed that of the
valve as much as possible to ensure maximum amplification ratio.
If the transformer ratio is high, the impedance of the primary must
necessarily be low at low frequencies and the greater step-up of
the high ratio transformer will be annulled by the reduced amplifi-
cation ratio obtained with a high impedance valve, or, if a low
impéedance valve be used, by its lower amplification factor. More-
over, these low impedance valves are power valves costing more
initially and to maintain.

The best results are obtained by using Ferranti A.F.3 transformers
in both first and second stages.

BRITISH MADE

TRANSFORMERS
TYPE AF3

HAVE THE FOLLOWING IMPEDANCES:
At 100 Periods - - 50,000 OHMS
At 500 Periods - - 410,000 OHMS

TR BRI TTHL

NO BETTER TRANSFORMER
IS AVAILABLE AT ANY PRICE

FLER DR i e s g
Ask your Dealer for Leaflet Wa401.

PRI RATIO 3'5to 1
FOR USE IN BOTH

FERRANTI Ltd. EARCASHIRE FIRST AND SECOND




850

Popular Wireless and Wireless Review,

RAMQT

{

All Editorial Communications :o be addressed to The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon- Street, London, E.C4.

Editor :
NORMAN EDWARDS, M.Inst.R.E., F.R.S.A,,
F.R.Q.S.

Technical Editor :
G. V. DOWDING, Qrad.l.E.E.

Assistant Technical Editors :
K. D. ROGERS. P. R. BIRD.

Scientific Adviser :
Sir OLIVER LODGE, F.R.S.

Staff Consultants :
De. J. H. T. ROBERTS, F.inst.P.; J.
CORRIGAN,M.Sc.,A.I.C. ;C.E. FIELD,B.S
E. J. SIMMONDS MIRE F.R.S.A.

o

Foreign Correspondents :

F. M. DELANO, Paris; Dr. ALFRED
GRADENWITZ, Berlin; L. W. CORBETT,
New York; P. F. MARTIN, Italy; W.

PEETERS, Holland.

The Editor will be pleased to consider articles and
photoyraphs dealing with all subjects appertaining to
seiveless work. The Editor cannaot accept responsibility
for manuscripts and photos. Every care will be laLm
to return MSS. not pted for publicati
stamped and addressed envelope must be sent wuh
every article. Al inquiries concerning advertising
rates, ele., to be ad«lresxed to the Sole Agents, Messrs.
John H. hle Ltd., 4, Ludgate Circus, London ECA4.

As much of the information given in the columns of
this paper concerns lhe most recent developments in
the Radio’ world, some of the arrangemeits and speei-
alities described may be the subject of Letters Patenl
and the amateur and the trader would be well advised to

July 3rd, 1926.

Only a limited number of circuits are covered by
this series, and full details of the circuit arrangements
available in Blue-Print form are published fortnightly
in the advertisement columns of this journal.

All other back-of-panel diagrams are specially
drawn up to suit the requirements of individual
readers at the following rates : Crystal Sets, 8d..
One-Valve Sets, 6d. One-Valve and Crystal (Reflex), 1s.
Two-Valve and Crystal (Reflex), 1s. Two-Valve Sets, 1s
Three-Valve Sets, 1s. hree-Valve and Crystal
(Réflex), 1s. 6d. ' Four-Valve Sets, 1s. 6d. Multi-Valve
Sets (straight circuits), 1s. 6d. Except SUPER-
HETERODYNE DIAGRAMS, all of which, irrespective
of number of Valves used, are 2s. 6d.

It a panel lay-out or list of point-to-point connec-
tions is reqmired, an additional fee of 1s. must be
enclosed.

Wiring diagrams of commercial apparatus, sach as
sets of any particular manufacture, etc., cannot be
supplied. (Such particulars can only be obtained from
the makers.)

Readers may submit their own diagrams, etc., for
correction or for criticism. The fee is 1s per d\agram,
and these should be large, and as clear as possible.

No questions ¢an be answered by ’phone.

Remittances should be in the form of Postal Orders.

obtain pernission of the patentees to use the patenis
before doing so.

Readers' letters dealing with patent questions, if sent
to the Editor, will be forwarded to our own patent
advisers, where every facility and help will be afforded to
readers. The envelope should be clearly marked
* Patent Adviee.”

TECHNICAL QUERIES.

Letters should be addressed to : Technical Query
Dept., *‘Popular Wireless,”” The Fleetway Houss,
Farringdon Street, London, E.C.4

They should be written on one side of the paper
only, and MUST be accompanied by a stamped
eads L PhenlBs.

Queries should be asked in the form of the numbered
questions : (1), (2), (3), ete., but may be accompanied
by a short letter giving any necessary additional
particulars as briefly as possible.

For every question asked a geee of 6d. should be
enclosed. A copy of the numbcred questions should
be kept, so that the replies may be given under the

numbers (It is not possible to reproduce the question
in the answer.)
BLUE PRINTS. A series of 20 Blue Prints can be

obtained from the Query Dept., price 6d. per Blue
Print.

INSERTING GRID BIAS.

M. L. E. (Lee-on-Solent, Hants).—I have
built up a “ P.W.” three-valve set (H.F., Det.
and L.F.) from the sixpenny Blue Print No. 19.
Results have been very good, and I am now
going to fit a first-class L.F. transformer
instead of the cheap one at present in use.
The makers of the new transformer say that
it should be worked in comjunction with a

(Continued on page 654.)
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aratus

i Osto?

Traders and manufacturers ave invited to submit wireless sets and components to the

“P.W.” Technical Dept. for test.

All tests are carried out with strict impartiality in the

“P.W.” Test room under the supervision of the Technical Editor, and the general reader
is asked to note that this weekly article is also intended to provide a reliable and unbiassed
guide as t6 what to buy and what to avoid. —EDITOR.

THE PENTON TYPE “A * COIL HOLDER.
A COIL holder of interesting design is the

Penton Type ““ A,” a product of the

Penton Engineering Co., 15, Cromer
Street, London, W.C.1. 1t is of the geared
type, with a ratio of 8 to 1, and is provided
with a long handle (4} in. ) Owing to the
reduction gearing the moving block moves
much more stiffly than the adjusting handle;
which operates smoothly and easily, but,
nevertheless, a patent loeking device is
incorporated in order still further to protect
the moving block from falling when a
particularly heavy coil is in use. The
plugs consist each of four sections and make
good contact in all coil sockets.

The Penton holder can be mounted on a
panel by means of four screws passing
through it into” thé side supports in the
very usual manner, and it can be mounted
on & baseboard in & similar way. But with

commendable appreciation of the mechani-
cal shortcomings of many listener-con-
structors, the Penton people supply ebonite
bars, which enable the component to be
screwed down to a’ baseboard from the top.
Additionally, it must be mentioned, a
drilling template is supplied. These sort
of things tend to enhance the popularity of
a manufacturer. The mechanical action is
good and the price 6s., which, in our
opinion, is very reasonable for a ﬁrst class
geared ceil holder.

A PATENT LEAD-IN TUBE.

Mr. W. Crawley, 45, The Crescent,
Letchworth, Herts, recently sent us a
model of a lead-in tube patented by him,
a photograph of which appears on this
page. This lead-in tube embodies a light-
ning arrester and an aerial earthing switch
which can le operated from inside the

house. The method of operation is rather
neater than in many similar devices. A
short ebonite handle projects at right
angles to the tube, and when this is turned
90° the aerial is shorted to earth. Turning
it back again or forward another 90° breaks
the contact, and so on round the full 360°.
A positive adjustment is automatically
provided.

The device forms a neat and efficient
fitment, and can be easily fixed through a
window - frame. Its construction is quite
straightforward and should not prove
difficult to reproduce commercially.

Mr. W. Crawley’s Patent Lead-in Tnbe.

THE NEW COSSOR VALVES.

Undoubtedly one of the most intercst-
ing of all recent radio innovations is the
new Cossor “Point One” valve. By
means of a specxal method of construction
known as ‘“co-axial,” the electrodes are
so mounted that o definite standard of
production is obtainable. This means that
individual valves ‘do not vary in charac-
teristics, and a very desirable degree of
uniformity is attained. It would be diffi-
cult to overrate the importance of this, more
especially in these days when super-hets.,
neutrodynes, and other super sets abound.

(Continued on page 652.)
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not extravagance
—is expressed by
those who buy
this Brown “Q”

N the same way as the man who buys a Rolls

I Royce expresses a desire to possess the best,

.so those who choose the superb IBrown

Q- Type Loud Speaker are showing their discern-

ment in a desirc for the finest Instrument that
money can buy.

When you first see this masterpiece of Science you
cannot but be impressed by the extraordinary
beauty of its outline; but hear i/ and you will
realise that such unique volume and richness of
tone is available on no other Loud Speaker. Hear
it and you'll want to possess it.

The most modest requirements, also,
are met by one of the eight Browin
Loud Speakers

Type H.1. Type H.z. Type H.3. Type H.3.
21 ins. high. Height 12ins, 15 ins. in The - smallest
120 ohms 120 ohms height and in Brown Loud
£5 5 o £2 5 0 resistances of Speaker.
2,000 ohms z,000 ohms 2,0000r4,000 Only 10 ins.
5 8 o £2 8 o ohms high.” 2,000
4,000 ohms 4,000 obms £3 00 or 4,000 ohms
{5 10 O {210 Q £1 10 0
Type H.Q. Type Q. Cabipet Crystavox
20 ins. high. 23 ims. high. Type The only
Resistance : In resistances In Mahogany -Loud Speaker
2,000 0r 4,000 of 120, 2,000 or Oak Cabi- which works
ohms or 4,000 ohms net, 2,000 or fromaCrystal
{6 o o £15 15 o 4,000 ohms Set
6 o £6 o o
.
—and the three 510Wit Headphones,
Type F. Type A.2.

Popular Broad-  The new reed-
cast type. type, un-
Weight only 6 equalled for
0zs. 2,000 obms sensitiveness.
{1 00 2,000 ohtn:
£1 10 ©

Type A.

As used by the Ad.

miralty 120, 2,000 or

4,000 chms {2 10 o,

8,000 ohms {3 o0 o
It would be unusual to find a Dealer The
who does not stock Brown Instru-  Smallest
ments and is anxious to demon- Brown
strate. Ask yours! Loud Speaker 3o0/-

North Acton, W.3

Re!ail Showroomns: 19, Mortimer St., W.r; 15, ‘Moorfields,
Liverpool; 67, High St.,, Southampton.

S, G, JBrown Ltd., Western Avenue, .

(
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CLEAR GLASS
{WI'\ISPECT ION

INDOW"

TWO NEW

G.P. 4 GENERAL PURPOSE AND

P.V.4 POWIZR VALVES—

for use with 4-volt accumulator

(or three dry cells).

The salient features of these ideal com-
panion DULL EMITTERS are, :conomy”
of consumption—a longer lasting accumu-

lator charge and high efficiency—clearer,
better reception—with louder volume.

You can identify G.P.4 and P.V.4 by:

(1) The clear glass Inspection ** Window,”’

(2) The Wafer Disc—a hallmark.

(3) The Scal—ensuring the valve being unused
after fina! test in the Ediswan laboratories.

SPECIFICATIONS

EDISWAN G.P.4
Volts, 3'5-4
Amps., 15
Plate Voltage, 60-120
Amplification Factor, 12
Slope, 55 Ma/
Imped’ce, 22 000 Ohms

G.P. 4,— General Pur-
pose dull emitter. Low
current consumption.
Long Life. Powerful
amplificationn. Elimina-
tion of objectionable
microphonic cffects.
Price 16/6

EDISWAN P.V.4
Volts, 3'5-4
Amps 35
Plate Voltzge 60-120
Amplification Factor, 6
Slope, 65 Majv
Impedance, 9,500 Ohms
P.V. 4,—Ideal power
valve, companion to

.P.4. When used for
Loud Speaker work :
powerful, distortionless
ampllfxcatmn No
microphonic effects.

Price 22/6

Obmmfrom your Dealer the Ediswan
Folder—* 2 New Valves "’

EIDISWAN

VAILVES

Will improve .any set

‘THE EDISON SWAN ELECTRIC CO. LTD

%
|
%

N.V.2



6562

L R SheRdnandn e oo b o b s S s b c e o *

§ APPARATUS TESTED. §

(Continued from page 650.;

b - ¥

The familiar hood-shaped type of plate
and grid which for so lomg has been a
feature cf Cossor valves is retained, although
in a form slightly modified to meet the

special require-
ments of the new
design. A small

insulating element
holds the plate and
grid together at
the top, and at
the same  time
forms one of the
anchoring  points
for the filament.
Thus the positions
of the three clec-
trodes cannot be
varied, and a
definite alignment
is assured.

But in its name
this new Cossor
valve indicates an
even more attrac-
tive feature: it
takes only point
one of an ampere at 1-8 volts.. And this,
by the way, really is 1-8 volte, for when it
is used even on a two-volt accumulator at
least a five-ohm filament resistance is
required.

*“ Point Ones ” are available in two types
(H.T., and Detector and L.F.), and a range

The new Igranic Triple
Honeycomb Coil.

‘Popular Wireless and Wireless Review, July 3rd, 1926.

is completed by what is known as the
“Stentor Two,” a 1-8-volt power valve
which consumes the small current of 15
amperes. The characteristics of the three
valves are as follows :

Using * Point Ones” and Stentors through-
out in a five-valve set (2 H.F., Det., 2 L.F.),
a very satisfactory example of really
efficient “ team work ” resulted.
Undoubtedly Messrs. Cossor’s new range
will rapidly gain as great

| T a popularity as their
Type . Turposc Imped- | Amp. | Price.  fanmous Wuncells,
IVolts Amps | ance Fu.ctorl * ¥ *

| i Ohms Bl Among others the fol-

Point Onc ..l 18 | -1 | H.F. Reflex or Re- | 42,000 | 13 | 15 lowing sets, components

(Red Top)| ’ ﬁgmfg Capacity and accessories are in the

Po(i}t)x{ One 5 18 | -1 | Detector or LF. 22,000 9 | 156 %roeess gf bging tiitec;i:

ain Top! | L ret woo: uto - Audio

S(tgxlxvtg; %;I(’))‘ 18 ‘ ‘15 | Power amplificati-n 8,000 8 |186 Amplifier, Watmel L.F.

‘ - Auto-Choke, Ediswan

' Valves, P.V.4 and G.P.4,

We have tested several samples of each J. G. Graves, Ltd., One-Valve Set, G. E.

type, and undoubtedly their characteristics Pearson .

are exceptionally constant. The Stentor Transformer
Two is a wonderful little power valve, and for wuse in
has a punch out of all proportion to its H.T. Elimi-
diminutive wattage. Used in either first nators, Mar-
or second stages of L.F. amplification with coni U.5 Bi-
appropriate H.T. and grid bias, it delivers  phase Recti-
an excellent volume with a mellowness and  fying Valve.
purity of tone of outstanding merit for its Full reports
class. coneerning
The H.F. “Point One ” is both sensitive the opera-

and stable, and operates most efficiently
in all H.F. positions. The L.F. ‘“Point
One” (plain top) makes a very good
detector indeed, and is both “lively ” and
¢ controllable.” In first stage L.F. positions
it gives good results, but, personally, we
prefer the Stentor here, whatever the form
of coupling. As a matter of fact, the
Stentor makes an excellent deteetor, and
two Stentor Twos in a Det.-L.F. give
better results than many six-volters.

tion of thesz
and otherin-
teresting de-
vices re-
cently to
hand will
appear in
these  col-
umns in due
course.

The Igranic Short-Wave Coil

Simple, accurate,

e (13 Y R
%ﬁiiBU"_D THE ~ COLPITT'S " ONE-VALVE SET==2 |
Describod in his issue.
The “PILOT"” service guarantees you good results.
If you ere going to build this won- Complete Pilot Kit of components,
derful little set—or indeed any other all of best quality, an
\ lsel——-)i’ou car:lno!fd% beuerd(hafn f}::l- fully guaranteed 39/6
ow the lead of 1! 5i ol other ‘ 4 " H
| BN feodes nd ke the  poned aiegte s Ehonits 66
Pilot way. Full particulars of this ) i
well-known scheme, which saves you Polished Mahogany Cabinet 8/6
time and money and also makes and Baseboard Moving
failure impossible, appear in the When a complete kit of com-
Pilot Manual. This handsome book ponents, together with a panel Block
Q contains 48 pages of valuable info:- is ordered a Marconi Royalty of cannot
mation for home constructors and is . 12/6 must be added to the price
tully illustrated. Post Free 6d. quoted above. fa" 5
The first step—Send 6d. for the PILOT MANUAL.
) PETO_SCOTT CO Lt Branches: 62, High Holborn, W.C.1,
e y . ¢ Liverpool, Plymouth and Walthamstow.
Registered Office, Mail 77, CITY ROAD, LONDON, E.C.1 g
Ave
T <O P PP PN P AN NN IR g,n\;\%\\o“\’:g
P.S 5443, B e ootk
10% yet a,o‘\ 2
WS O sy %
‘amsaunsansaze soveoes, b\°:‘\ > “o“"
\y.
ALL SPORTS || Accurate and

-
jAeEBEEEENNARUeARCIEEONSCTEETINEONN

QTBALI-
FQANNg

Buy

Up-to-Date

Contents include:—Laws
of Football for the coming
season. Four Pages of
Photographs. All English
League Fixtures for
1926-27. Full particulars
of New Players, etc., etc.

On Sale Everywhere!

it AT ONCE

and easily adjusted

Don’t experiment! Get a “ Lotus”
certain of better results.

The vernier movement comprises three scts
of enclosed precision machine cut gears and
reduces the speed of the moving coil block
by eight times.

The moving block moves in the same direc-
tion as the knob, which prevents confusion.
It also becomes absolutely rigid in any
position, holding the heaviest coil securely.
No screws required to tighten it.

ISR

VERNIER

COIL HOLDERS

From all Radio Dealero,

and be

Two Types :
For outside panel mounting:
Two-way R
Three-way. . 10/6

3 Forinside baseboard mount-
j4 ing, with 6 in. handle:

Two-way e .. By-
Three-way . 12/6
Garnett, Whiteley

& Co.,Ltd,,

Lotus Works, Broad-

green Road, Liverpool

Makers of the new improved
“LOTUS" Valve Holder.
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FILAMENT RHEOSTATS AND
POTENTIOMETERS

With the windings carried on a porcelain bobbin and having
the contact arm moving on its inner side, the *“ Cosmos "
Filament Rheostat takes up remarkably little space, is
strong in construction, and has a very smooth and reliable
movement. It is fixed by ONE HOLE, and is provided
with a handsome knob and dial.
of which are double wound for Dull OR Bright Valves, and

one a Potentiometer, the prices are as given below.

METRC-VICK SUPPLIES, LTD,
Metro-Vick House, 145, Charing Cross Rd., London, W.C.2 R

Made in four types, two

(Proprieiors : Metropolitan-Vickers Electrical Co., Ltd.),

o

o )

b - . : Canrying :

g() Descn;_mon 7 Ohms | Current Pnc: -
%" | Single Wound| 60 |10 amp. | 4 6

D Double ,, 1842 ‘4-1"5 5 0

Q@) TDouble® . | 3044 | 210 | 5 0

A Potentlometf:r 300 — 6 0 RAD'O COMPON ENTS
d - i I Visit the Royal Air Force Display at Hendon. 3rd July, 1926,

Derives H.T. from
the mains (D.C)
by just attaching
adaptor to electric
light lamp-holder !

SOUND!

i
1l
(PATENTS APPLIED FOR) /

SAFE! SILENT!

R MODEL{ VOLTAGE TAPPINGS. PRICE
MODEL 2a° X F 1A ONE 428 |
A TWO = | 55/-
POSTAGE AND | 23 i
PACKING 1/6, | 3 : THREE 67/6
ILLUSTRATED V2A | 1 VARIABLE, | FIXED | £3:17:6

CATALOGUE FREE! | V3 |ZVARIABLE, | FIXED | £4:17:6

THREE VARTABLE .
SATISFACTION or | oA | THREEVARIABLE | #5: 5:0
CASH RETURNED! |- 3A STRAIGHT 8" MODEL | £6: 6:0

{Dept. A), 513, London Road:
¢ WESTCLIFF - ON-SEA.

E. K. COLE

For either dull er bright emitters!

This '‘Peerless '’ Dual Rheo-

stat, covers the needs of both 5 THE
bright and dull emitter vaives, “ PEERLESS
It has two windings, one of a DUAL
resistance of 6 ohms, anda

continuation of this on to a 30 RHEOSTAT

ohm winding. The resistance
wire is wound on a hard fibre
strip under great tension and
is immune from damage. The
popular one-hole-fixing method
is provided, and the terminals
are conveniently placed. The
contact arm has a perfectly
smooth silky action. All the
metal parts are nickel-plated.

3/9

rom any dealer or direct.

THE
BEDFORD ELECTRICAL
Complete with ebonite com- & RADIO CO’ LTD,,

bined knob and dial. 22, Campbell Road, Bedford. i
Dealers are requested to rwrite for trade terms.

Made by ihe
manufacturers
of Glazite.

resistance than
any other com-
mercial plug in
coil /

T‘ESTS carried out by

the National Physical
Laboratory show that the
LEWCOS COIL has a
lower H.F. Resistance than
any other coil on the
market. Its low H.F. re-

the difference! Descriptive
leaflet sent free on request

sistance combined with - -2

reat selectivity and =
xgnechanical strength make LONDON ELECTRIC WIRE
g‘e tLEWCOSb Coil the | GOMPANY & SMITHS LTD.
nest you can buy.

Try a LEWCOS Coil in Playhouse Yard, Golden Lane,
your set-—it makes a/ London, E.C.1.

No. | 25| 35 | 40 |50 | 60 | 75 | 100 | 150.|-200 {250 | 300

pics 46| 4/6 | 476 | 5I-| 516|576 6/9 (716 |76 /- [10F

Inductance

COIL

SLRTN

o
JUDD
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WONDERFUL OUR
KmeRAY i waxest
i e M ‘
FREQUENCY NOW
CONDENSERS READY

N® VERNIER REQUIRED.

Handsome Knob & Dial Free. Will take
sny Slow Motion Dial.Supreme Selectivity
This true Straight Line
Frequency Condenser
will amazingly improve
the selectivity of any

. set. Sturdily built.
)Beleetrica_lly_ and
L, mechanically right —

meeting - all require-
ments of low loss de-
sign. Mount this real
Straight LineFrequency
Condenser in your set

With knob & dial.

0005 o 8,/1 1 NOW artxd .e)):perietg;::
the joy of quiock, ce
0003 - 8/3 tuning. ’

LOW LOSS
Q SQUARE LAW

This variable Con-
dénser is simply mar-
vellous value! It can-

not be equalled in
price or quality.
-0005, 4/11 0003, 4/9

With vernier, 1/-cach extra.

Post 6d. Set.

SPECIAL DISTRIBUTOR OF
ORMOND PRODUCTS

SQUARE LAW LOW-LOSS, -0005, 9/6; -0003,
8/6 1/6 each less no vernler). ICTION
GEARED, -0005, 15/-; -0003.

"

L 2
or 30 ohms, 2/-. POTENTIOMETER, 400 ohms,
2/6. L.F. SHROUDED, latest model, 17/6

Clubs and trade supplied ORMOND goods.
I Stock Every-
ALL FOST FREE. thistoos o Ry

HEADPHONES, All 4,000 ohms. c&ulre — space
N. & K. GENUINE. Sec|limited — make
name_§n full on outside cases.{ out Your Lists
New Lightweights, 11/6.Double | and I will guote
Band do. 3/6. . . DR. |you Lowest in¢lu-
NESPER, unapproachable} sive Priges.

sid2juitiablo. wonderful

tone, /11. Recognised West-End

c . DO.
TELBFUNKEBN (20/- model), 3
limited numbor at ‘14711, “ad: Distnibilony ofe the
ustable, genuine. . . . son’
“"RRUNET,” stood the test| (9% By, Jackson s
of years, nced no boosting, } peeriess "Yureka,
11/9, 12/11, 14/6. 3 models. I Magnum,” Burndept.
ion: BRICSSON EV CON-|j,tug, Dubitier, Mar-
TINENTAL, still as good as| coni, Dorwood, Ster-
over, 77xlqlulslfo tone, sample | Jing 'Success, B,T.H.,
pair, 3 icha i
BRITISH HEADPHONES. el e
BROWN'S FEATHERWEIGHT, 20/-| R L., Bowyer-Lowe.
BROWN'S A TYPE (Reed), 30/-.0 A J.S., Gambrell,
B.T.H , 20/-, STERLING, 20/-, 22/6.| Forino. Brumot, Or-
WESTERN ELECTRIC, 20/-. mond, Newey,
All Makes. P. & M., etec.

DUAL VARIABLE CONDENSERS
FOR ELSTREE SIX. °0005 - 12/11
ALL PARTS SOLD.

GCALLERS AND POST LIST FREE.

BARGAIN DEPT.

Huge quantitics of window-soiled and goods which
have been taken in exchange for sale at ridiculous
prices. Bargains not sent by post.

SPECIAL OFFERS. ~ NO POST ORDERS SAME.

Fresh 60-v. H.T. Batteries, 5/8. 4-5 Flash Lamp, 3
for 1/-. 63-v. Battery Oases and Olips, 3/6; 108-v.
do., 6/11. Best Nlckel Terminals, large, 1/1 dozen.
Real good sorew Wander Plugs, 2d., 3id. pair. Port-
able Copper Aerials to fix up, 3/11l. Aerial

0 ft., 7/28, 1/91; 100 ft., 7/22 enamel,
o 24§d. N. & K. standard
pattern, 4,000 ohms, 8/11. Double leather bands.
';iDrlll, highest Sheﬂiold quality, 1/3. Set of 8 Drills,
/2. Ebonite, special Crystal quallty, 7 x 5§, 1/-
8 x 6, 1/4; 9 x 6, 1/6. Boxes, 2/6, 2/11, 3/6
American Type Polished Boxes, open at back, 12 x 7
panel, . deep, 7/11. Ebonite cut to size while
i'cu walt. ‘‘Grade A.** 3/16 in , 4d. s8q. inch; or
in., #d. Reduction large sizea. POST LIST,ete., FREE.

2-VALVE SETS, COMPLETE WITH VALVES,
LOUD SPEAKER, BATTERIES, AFRIAL (Marconi
Tax Paid) COMPLETE £4 : 17 : 6

K. RAYMOND

27 & 28a, LISLE ST.,
Leicester Sq., W.C.2.

Hours 9-8 Back of Daly’'s Theatre
at. 9-9 Nearest Tube, icester Square.
Sun. 11-1 *Phone: Qerrard 4637
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, RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page. 650.)

small grid bias battery. How should this be
fitted to the set in question ?

The 0.8. terminal of the L.F. transformer is at
present connected to the earth icad. This connection
.should be removed, and the positive plug of the grid
bias battery is connected to the earth lead, whilst the
negative plug goes direct to the transformer by
means of another flexible lead. All the other trans-
former connections are unaffected.

Two-valve Chitos,

E. G. (Southampton).—I have built a two-
valve Chitos, but am unable to get anything
but a humming noise, as of a dynamo, increas-
ing as the rheostats (Woodhall) are pulled out.
Can you put me in communication with a
reader who has successfully built this circuit ?

We regret that we cannot give the names of other
readers without their permission, but your trouble is
probably due to a simple L.F. howl (in which case the
usual remedies of respacing and grid bjas wonld be
effective), or clse to an unsuitable grid leak. If this

TR Z

AT 7 7t

o the Gornolructon

No. 6.—~Cutting Out an L.F. Valve.

The method of cutting out the last stage of
low-frequency amplification (transfornier-
coupled) by means of an S,P.D.T. switch is
shown above. 'The plate lead of the preced-
ing valve is disconnected between the reaction
coll and the L.F. primary. The side nearest
the valve is taken to tho centre of the
switch, whilst the prhimary zide gocs to the
lower switch contact, so that when the switch
1s ““ Down " this lead is restored.

The top switch contact is joined to a point
between ‘phones and the plate of the last
valve, so when the switch i3 *“ Up,” the trans-
former is put out of circuit and the preced-
ing valve’s plate current flows through the
’phones instead of through the primary.

T RSy Fre T

Jatter does not cover a sufficiently wide range of
resistances the first valve will set up a howt of the
kind you mention.

By replacing the primary of the L.F. transformer
with the telephones it will be possible to ascertain
whether it is the first or second valve that is howling
(if the set’is not fitted at present with a switch for
one or two valves).

LOADING FOR DAVENTRY.

W. J. 8. (Cambridge).—I have recently
constructed an ordinary single-valve receiver
employing reaction.

Ithough working quite satisfactorily on
the usual B.B.C. band of wave-lengths, I find it
impossible to tune in 5§ X X, except for a
bare]Iy audible murmur when the coils are
tightly coupled and the set oscillating. 1 have
tried several ‘ Daventry” coils and altered
winding of reaction. How can this be
remedied ? .

Apparently your tuning condenser is-at present
connected * 1n series,” whilst the average *“ Daventry
coil ” for loading to 1,600 metres is intended for use
with a tuning condenser that is placed * in parallel.”

You can either alter the connections of the conden-
ser or use a larger 5 X X coil of approximately

300 turns.

BASKET COILS.
T. S. (Wandsworth).—Are basket coils
efficient ?

Yes, very efficient, providing they are of the single
layer type.

Owing to the large sizes required for high wave-
lengths they are chiefiy used for reception on low
wave-lengths, as -oils of the honeycomb type can be
nsed with equal success on the lower bands of
frequencies, and they are far less bulky than the
basket colls.

The name that;
stands for all that 3

IS BEST

in Coils, Rheostats, H.T.
Batteries & Grid Leaks
Ash your dealer by Brand Name.
ANODON LIMITE®D
72-86, Oxford Street, London,W .1.

4N AN LN

PRAPAPAN 4NANEN 404N 4

British made miniaturo square Leclanché Glass Jars,
2y x 14 x li, for wet H.T. Units. Waxed, 1/3
doz.; plain, 1/- doz. Carriage and packing extra.
'Phones and Loud Speakers reconditioned, 4/6 & 5/-.
The H.R.P. Co., 46, St. Mary’s Road, Leyton, E.10,
e HEADPHONES REPAIRED m=aee
Re-wound & re-magnetised 5/~ per pair. - Loud Speaker.
repaired 5/-, Transformers re-wound 5/- each. All work
guaranieed and lested before delivery.

Write for Trade Prices. 'Phone: Clerk. 1795
MASON & CO., 44, East Road, City Road, N.1

WHEN replying to advertisements

please mention ‘*Popular
Wireless and Wireless Review '’ to ensure
prompt attention. THANKS!

What shall I buy?

Before deciding it will be
greatly to your advantage
to have particulars of the
thousand bargains listed in

OUR SPECIAL SUMMER CATALOGUE

It contains nearly 6oo illus-
trations of radio components,
precision instruments and
sets of every description.

A copy scnt you post free for 4d. stamps

ELECTRADIX RADIOS,
218, Upper Thames St., London, E.C.4

Parrs Ad

PICKETTS CABINETS

:: For every Wireless Constructor ::
Send for Cabinet Deslgns and Lists Free

CABINET WORKS, BEXLEY HEATH (nr. London)
i WET H.T. BATTERIES —

Building made casy. Zincs with special connectors,
slip on carbon.: NO SOLDERING. Build in
half-hour. 1/- doz., plain; 1/3 doz., pitched.
COLE & VINCENT, 147, Barclay Road,
near Whipps Cross, Walthamstow, E.17'

TRIOTRON VALVES iine.3st. o om
Emitter Valves? Speclal

14-day offer of the wonderful Triotron Dull Emitter

Valves. -2 amp. 2 volts, 5/6. -06 amp. 4 volts, 6/6.

Power Valves, 10/6, Post free. Cash refunded if not

satisfied.—H. E. NICHOLLS, 29-30, Trinity
Square, London, E.C.3.

ADVERTISEMENTS

As far as possible all advertise-
ments appearing in “P.W.” are
subjected to careful scrutiny before
publication, but should any reader
experience delay or difficulty
in getting orders fulfilled, or
should the goods supplied not be
as advertised, information should
be sent to the Advertisement
Manager, ¢ Popular Wireless,”
4, Ludgate Circus, London, E.C.4

ECETTRY

WET H.T. BATTERIES ——>=— -



Popular Wireless and Wireless Review, July 3rd, 1926. €55

o

Where there’s a child there should be cocoa |

"HILDREN are brain-workers and manual workers too, and many overgrow their
strength at school and play. Now Cocoa is food, and gives the children extra

strength to keep pace with their growing bodies. It is the children's idea of a really
delicious drink for breakfast and supper,

“Keep fit BOURHVILLE

on cocoa o ,
. By test the best
= _ F See the name“@dbury” on every piece of chocolate

A NEW

QOWYER o LOW& On Guard!

product, embodying all Bowyer-!.owe
Refinements and Craftsmanship

JACKS

THE design of Bowyer-Lowe Jacks was evolved

There is no leakage with a ¢ Lotus”
Buoyancy Valve Holder on gunard.

Immediate and lasting connection
made when valve pins enter valve
sockets. The leg socket expands and

{ Without

to gbviate faults usually apparent in Jacks .
adapted from telephone uses. I automatically locks. : ’ :
The following details indicate the supertiority of “Terminals

these Components:
1. Girder Frame, ensuring rigidity,
2. Hard phosphor bronze springs ({inned),
3. Silver contacts accurately positioned,
4, Ebonite insulaticn.

5. No loose panel washers,

8, Wide fan tail contacts.

Absorbs shock, protects the valves and
eliminates all microphonic noises.

TOINIrS

BUOYANCY

VALVE HOLPER

W micRopHONS

- No. 4.
Filament ‘Single Control
List No. 233. 2 9

PRICES.
No. 1. Single circuit opend ‘tist I;éo. 231 ?, g
No. 2. Single circuit close ist No. 232 & Made from bes :
No. 3. Double circuit List No. 233 3/- cst bakolite

moulding with springs of
nickel silver and phosphor
bronze valve sockets.

Barnett, Whiteley & Co., Ltd,

Lotus Works, Broadgreen Road,
LIV ERPOOL.

Makers of the famons " Lotus*
Vernier Coil Holder.

No. 4. Filament single control List No. 234 28
No. 5. Filament double control List No. 235 3/3

use

BOWYER-LOWE

Tested Components
They are Guarariteed

The Bowyer-Lowe Co. Ltd., Letechworth, Herts.

' Two in One! |

Here's a splendid Little component, the
Wﬂtmel Combined Grid condensef and
Fixed Grid Leak. Saves space, time and
money. Built to allow the Grid Leak 1o be
connected either across the condenser or |

direct to the filament of the detector valve. It is made from It proves fts
Price 2/6 each i finest rubber and quality in every
fice, g Nonch, sulphur and is REGISTERED TRADE MARK,  test. Its polish
Send a postcard for full details of the guaranteed free will also please
various Watmel products. from surface QUALITY you—as k to
For {rouble-free condenser effici- The Watmel Wireless Co., Ltd., leakage. . see ’t.
eney auways tpectly the Jamols 3323, Goswell Rd., London, E.C.1 EBONITE
round Watmel fixed condenser.
. Represcntative for Lancashire and Cheshire : RODS, TUBES, SHEETS, PANELS, MOULDINGS
Sizes up to "002 - - 2/- Mr. J. B. Levee, 23, Hartley Street, ) " "
. / Levenshulme, Manchester Ask your dealer for " BECOL
|| "M PRpRONIS SO . B e ' THE BRITISH EBGNITE CO., Ltd., HANWELL, LONDON, W.7.




SOLUTION & PRIZEWINNERS

OF THE
H.M.H. HEADPHONE
CROSSWORD PUZZLE
MIAGINTE [S il C R IGIE
) MRTEAREN AlSTTIE"
NID BT IRIAN [TIRIEIS|S TN
+ MUEYIO[E I TIEIB Olw
UL EX MIMA RIES BIBIVIR[R
TS TERFENEBIWELT DA
SIIAT olllB/A[L (LI
3L |OU[CH OIRIOD[Y
RIEC VS TR NT| A
L - LEARRS BN
LhNT EAL[SFYElGla(S
T RIEMEME VAN Elw
A RIE ¥ ENTIEDEIE E
T KIE|E|L NERAIN|O R
BOTITILEMENTERS

The following three competitors were correct:
1. Miss E. L. COOK, ** The Brow,’’ Everton, Liverpool.
2. Mrs. N. HEURTSON, 'Shammar,” Church Road,
Richmond, Surrey. .
3. F.LAND, 1005, 3, Coventry Road, Birmingham.
and eachlecexvn £28 6s. 81. The follo“mg 285, with
ons mistake, win a consolation prize of a pair o[
H.M.H. Hcadphones: H. Robbins, *‘ Hunston,’
Chatsworth Road, Parkstone, Dorsot E.
, Bryngwyn Road Abertlllely Mon.; M.
Nightingale I'lace Woolwich, §.E.18; Mrs
Case, 71, Glliott Road, Birmingham; [ lhchmond
21, Colville Terrace, London, W.11;"W. F. Lee,
Jofls Cottage, Devonport: W. E. Pugh, Ashton
Road, Birkdale, Southport; Frank E. DB. Blanc,
25, flutlaud Square, Edinburgh; Mrs. 1. Roblnson,
Darwin House, Mountfields, Shrewsbury: P Q.
Carvey, Moor House, East Hanningfield, near
Chelmsiord, Essex; Mr. Woolnough, 11, Benhllton
Gardens, Sutton, Surrey: H. Wllllams 23 Cemetry
Road, Beeston Hill, Leeds; E. J. B. Carpentel 16,
Southficld Place, Portobello; C. A. Hogzeelt, 19,
Flamsted Avcnue “embloy Middlesex ; William
, Lansdown Road, Oanterbury; Frank S
Downs, 14, Marold Terrace, Dover, Kent; W. O.
Victoria Strcet, Aylosbury, Bueks;
, ** Hunston,”’ Chatsworth Road, Park-
stone, Dorset; Mrs. M. E. Wells, 9, Glenmore
A\'enuc Stoke- Pl)mouth Devonshhc A. 8. Draisey,

Turner,
Ha )l 6,

Station Housc Kew Bridge, Middlesox; _Artliur
Fredk. Lowis Hills, 24, Caversham Road, London,
W, D. Heal tley 17, Rolls Street, Canton.,

Cardlﬂ S. \Vales 0. Bolton, « Qarden Reach,’
St.. Anthony 8 Drtve l\o\\rastle Stafls; O. P. Law-
rence, 100, ngh Yioad, Balham, 8.W.12: 0. H.
Crombic, 137, Elm Park Mansnons, Park Walk,
Chelsea, $.W.10.

HARRY MORSER& CO. (Wireless) LTD,
67-8, HATTON GARDEN, E.C.1

REPAIRS

Offici lh/ Approved by Radio Association
ALLWORK GUAR ANTBEDLOWESTRATESNHOUKSEBV!CI
Cash on Delivery if Desired
JOHN W. MILLER, 68, Farriugdon St E.C4.
" Phone : Central 1950.

- AS COOD AS NEW!

S.P.'s,

capacity types). Minimum D.E.

\Current 0-15 amps svhen repaired.

ALL BRIGHT & DULL EMITTERS
Listed at less than 10/-

SETS, PHONES,
TRANSFORMERS

Weco, and Jow

{Except

Minimum charge - - 5/-.%
VALCU LTD., Dept. P.W,, Tabor ||
Grove, Wimbledon, 8, W

%=h===z==c==zsses¢£

We are the suppliers of the genulnc

U.C. and Thorpe valves, as specmlly

tested and recommonded by he

"mvcntmsand * Popular
.C.5 Thor{)e

K.4 (both 4c1cctrode 5-p 10 6

valves), each, post free......

] Order direct from—
LUDGATE RADIO CO.,
56 LUDGATE HILL, LONDON, E C.4.

H.T. Accumulators —

3 Actu6a(.)l X(:Illt;-hour 3 7/6

SOLD ON APPROVAL SYSTEM.
Obtainable only from
ACCUMULATORS ELITE,

31, Waterhousc Street, HALlFAX
orfrom Messrs., CECIL POHLMAN, Ltd.,
77, Great Portland Street, Lundon w1
Tr’uh Suprlicd. Teo! e'\hon'- 1304,
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TECHNICAL NOTES.

(Continued from page 646.)
40-ampere-hour capacity type has a normal
maximum discharge rate of about $ ampere,
which is amply sufficient to operate several
of the -06 or -08 type of valve. Moreover,
the terminal voltage remains fairly constant
in use, and there is little risc in voltage on
leaving the cell idle.

The internal resistance of the cell is quite
low—not more than about 1 ohm in the
case of the smaller types and only about one-
third of an ohm in the case of the larger
types. This means that the terminal volt-
age does not vary very much with the
current drawn from the cell, so that if a
number of valves are working in parallel
and one is withdrawn from its holder, the
voltage applied to the remainder docs not
jump up to any appreciable extent. All
these points are important when considering
the cell from the point of view of filament
Jighting.

The Darimont cell has carbon positive
plates and a zinc negative plate. The cell
is activated by pouring in solutions which
are made up from chemicals supplied in
dry form. After the cell is run down it is
only necessary to clean it out and to make
up fresh solutions, when it is again as new.
It wepresents in my opinion an important
step forward towards the solution of the
problems of wireless users in parts of the
country which are out of reach of ordinary
clectric supply.

Lfficient Aerial Masts.

For the benefit of those who are desirous
of erecting an outdoor aerial and who have
difficulty in finding a suitable mast, I should
mention that I have recently inspccted one
or two of the tubular steel masts manu-
factured by Hildick & Hildick, and theso
appear to me to supply a need. They arc
available in two types—the plain type,
which must be erected as a whole, and the
telescopic type, which, as its name implies,
can be raised from the lower section whilst
in position.

The masts are supplied with galvanised
steel wire stays and undoubtedly make a
first-class mechanical job. The only thing
possibly against them is their price, which
may at first seem a little high, but if the
alternative be adopted of erecting a corre-
sponding wooden pole it is surprising how
the cost mounts up when the pole is
efficiently erected and properly stayed. The
steel masts referred to are not only easy to
erect, but once erected they are made to last.

“ Second >’ or “ First >’ Stage ?

A reader from Hull, Mr. T. A. Bryant,
gives me an account of his cxperiments with
different types of L.F. transformers of
different ratios and placed in different
stages in the set. He points out that,
contrary to popula,r opinion, he ha.s found
that the putting of a so-called * second
stage” L.F. transformer, ratio 1 to 3,
in the first stage, and the placing of the so-
called “ first stago ” transformers, 1 to 5, in
the second stagc, has given him much better
results on Continental reception, although
British reception was unaltered. This, I
may say, has been the experience of many
constructors, and in fact it has been argued,
both thooretlcally and practically, that
quite low ratio transformers are preferable
at all stages. Some experimenters do not

kelieve in using any higher ratio than 1 to
2 at any stage.

These observations, together with the
various discussions which have taken place
in the press recently on the subject of L.F.
transformer ratios, only tend to°show that,
inasmuch as theory in this subject is
frequently at variance with practice, the
present-day accepted theories must be, if not
in error, at any rate incomplete.

! SHORT-WAVE |
t " JOTTINGS. |

By E. J. SIMMONDS, M.LR.E. g
(Staff Consultant.) {

IN my Short-Wave Notes a few weeks
ago, I mentioned that special short-

wave tests on 321 metres had been
undertaken at my experimental station,
and that a new master oscillator drive
transmitter had been constructed and
every possible carc had been excreised to
minimise the unavoidable high frequency
losses in this set. The transmitting valves
used on this set are of new design, con-
structed especially for short-wave work,
and represent some of the latest develop-
ments in valve construction for high
{requencies.

The use of these valves makes it possible
to obtain a much greater over-all efficiency,
and the stability of opcration is also much
improved.

The initial tests with this transmitting
apparatus, and using an ouiside antenna,
gave results far c‘zceed.ng expectations, and
duung the peak reception period gave
signals at the receiver of Australian 2 L M,
readable on a loud-speaker using three
valves for rcception. The scope of the tests
was then extended to find the useful range
of an indoor antenna, coupled to the trans-
mitter mentioned above. The type of
sntenna chosen, after consideration of the
conditions, consists of a horizontal sym-
metrical oscillator, the horizontal length
being } wave-length, viz., 16 metres. This
oscillating and radiating system is fed by
two parallel radio-frequency feeders about
10 yards long.

Indoor Aerial Suceess.

As, however, these feeders are very close
together, the resultant fields caused by the
oscillating energy in the feeders (which at
any instant are of opposite sign) will
mutually cancel out, and practically have
no effect on the fields produced by the
useful horizontal and radiating component
of the antenna. This arrangement is a very
convenient onc, inasmuch as it allows, the
antenna to be placed some considerable
distance from the source of oscillatory
energy, and fed by the radio-frequency
feeders. The indoor antenna used in these
experiments is directly under the main roof
of the house, about two feet from the tiles,
and consistent reports have been received of
R 4 to R 5 signals in Australia using input
powers of approximately 100 watts, the
receiver being an ordinary two valves
(detector and L.F.).

We regret- that the second and concluding

part of the article “How to Use Valve

Curves " has been unavoxdably held over
and will appear in next week's issue.

/B
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Do you know
that the factors controlling the volume of pure reproduction

from your receiver are based on the design of the filaments
of your valves s——

Everybody
who knows about valves will tell you
that a filament that is up to 3 times
greater. in length and has an in-
creased émission surface up to -5}
times that of the ordinary filament will
mean a 33% increase in your results,

There is no mys- '
fery in the con- { Now look at S
struction of a The Mullard P.M. Filament

valve. Anyanode :

and grid will i O\

operate with any Its increased length completely within the field
filament but it is of the anode and grid is obviously greater fh}ln

the filament that that of any other valve on the market. It is

counts.” and this
is “what you pay
for.

supported by five strong but resilient hooks.
It has a large core of a special ductile metal that
prevents it from breaking except by the very

roughest handling. !
R It consumes ONLY ONE TENTH AMPERE
and is so economical that no sign of glow can
be discerned. WIll give you consistent power-
Sy ' ful results during a long life. :
For v ac?u{'"ﬁ?‘l’.'M.J:’gC';?:n:P:l Purj;o_se) P43 - \. i 8 & ‘) L
THE P.M.4 (Power) ol amp. 22/6 :

f For 6-volt, accumulator or 4 dry cells
H THE P.M.5 (General Purpose)

Joa . TERiten §U s Ask Your Radio Dealer

THE P.M.1 {General P‘;)"Il,oas;:p. T

THE P.M2 (Power) 0'15 amp. 18/6 for the Valves with the P.M. Filament—

I oy, WL ) I Fah 2 alk 2%
HREWS ullar AL
:..( 7 o’;,," . 7 &= g —I L - ol e /". % /7é'l;_7ll... d
L & il Lot B« MASTER - VALVE -
¥ o

ADVT.  THE MULLARD WIRELESS SERVICE CO. LTD., BALHAM, LONDON, S.W.12
(8 - = . ]

Printed and published every Thursday by the Pioprietors, The AmAlgamated Press (1922), Ltd., Fhe Fleetway House, Farringdon Street, London, E.C.4. Advertise-
ment Offices, Messrs. J .H, Lile, Ltd., 4, Ludgate.Circus, London, E.C.4. Registered as a newspaper and for fransmission by Canadian Magazine Post. Subscription rates
Inland 17/4 per annum, 8/8 for six months j “Abroad 19/6 per ankuu, 9/9 for six months. “Sole Agents for South Africa: Central' News Agency, Ltd.; Sole Agents:
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'OSCILLATION AND THE “N” CIRCUIT.

Every Thursday
PRICE

3d.

ll’OlOSS

&T\d Mr@]ess R;evfew July 10th, 1926,

Scientific Adviscr ; SIR OLIVER LODGE, F.R.S., D.Sc.

e )

No. 214. Vol. IX.

- SPECIAL FEATURES.

The Filadyne -Circuit.
Crystal Architecture.
Summertime Short-Wave Work,
How to Use V@_ﬁlvé-'Curves,

American Radio News.

The' great transatlantic liner s.s. ™ Oolumbus 2
recently conducted a series of tests with a 500~
- watt radio telephony transmitter and successtully
carried out two-way conversations with distant
stations. Our cover photograph shows the
operator switching the mierophone into circuit.
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The Latest Numbers—now
on Sale Everywhere

PORTABLE SETS

The book is amply illustrated with photographs and
diagrams, and constructors will find the wiring directions
most lucid and straightforward. The sets described are:

The All-Station Loudspeaker Portable. A remarkably
compact six-valve Super-Het.

Three-Valve Portable. Several stations on the loud-
speaker and many more on Telephones: can be ob-
tained with this receiver.

Baby Portable. A two-valve receiver contained in a
very small attaché case. 1

THREE FAMOUS

VALVE SETS

This book describes and illustrates in photographic
detail three absolutely reliable circuits. All have been
tested under normal broadcasting conditions. The sets
are ‘‘ A Trinadyne Two-Valver,” ** The ‘ Chitos ' One-
Valve Set,” and ‘* The One-Valve Unidyne Receiver,”
The directions given make the assembling of each set
exceedingly . straightforward.

THIS YEAR’S

CRYSTAL SETS

This new addition to the popular ‘“ Best Way *’ series
of Guides for the Wireless Constructor contains the
latest and most authentic information on the best
Crystal Sets of the Year. A special feature of the book
is the clear constructional photographs. All the circuits
described have been carefully tested. The sets described
are as follows : A One-Control All-Range Set ; Building
a “D” Coil Receiver ;.- The Universal Crystal Set;
A Quick-Change 2 L O—5 X X Receiver; A Main
Stations Ultra and The Half-Crown Crystal Set.

Price 60' Each.

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE BOOKS
CANNOT GO WRONG.

PASAASSAL IR PNSANYA AL AN IR PN PN P ALPNG PN PN 8
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A

D

SENIOR

berformance |
JUNIOR
price

"“l"lm" This inexf)ensive Swan Neck

‘m’ . : Model incorporates exclusive
-
{

Amplion features, and gives
better results than many loud
I”' speakers sold at twice the
' price.

Obtainable from all AMPLION STOCKISTS, Radio Dealers or Stores.
Write for latest illustrated lists.

Patentees and Manufacturers :

ALFRED GRAHAM & CO. (Bxors. of E. A. GRAHAM),
St. Andrew’s Works, Crofton Park, London, S.E.4

Demonstrations gladly given during business hours at the AMPLION Showrooms,
25-26, Savile Row, London, W.1; 10, Whitworth Strect West, Manchester;
79-82, High Street, Clapham, S.W.4; ror, St. Vincent Strcet, Glasgow.

for better radio reproduction
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At last the shockproof Valve

THERE is little need to ask “ Which is the
most vulnerable part of any valve ?” Even
a man who had never owned a Wireless Set
would be able to guess
the answer! Ever since The
Edison ransacked the
world for filament mat-
erial for his first electric
lamp, the glowing thread
within its crystal globe
has been an object of
special regard.

The wirelessvalveisfirst
cousin to the electric
lamp—but year by year
the relationshipisgetting
more remote. Whereas
in the latter, efficiency is
measured by the amount
oflight itgives,the whole
resourcesof Science have
been enlisted to obtain in the valve the maximum
of efficiency with the minimum of light.

And now that a new Cossor Valve has been
evolved with a special filament which operates
at a glow almost indiscernible we appear to be
within a reasonable distance of a valve which
will never wear out.

But filament glow has been only one of the
problems which Cossor. has faced—and con-
guered. Another—almost equally as important
—has been the perfection of a system of filament
suspension which would successfully withstand
the thousand and one shocks which every
valve must encounter in use.

FTE
.-.

.S@.ﬁ@’

Point One

 —the first Valve in which

the filament, grid and anode

are secured together at top

and bottom in permanent
alignment.

RedTop Plain Top Green Top-:

first valve in which the new system of Co-axial
Mounting has been utilised. For the first time
there is availablea method which enables the three
elements—the Filament,
the Grid and the Anode
—to be securely united
together at the top as
well as at the bottom.

How this is effected can
be readily understood
J\@ from the illustration
> above. At the top of
the Anode will be seen.
a seonite insulator which
—projecting downward
—is firmly secured to the
topoftheGrid. Through
the centre of thisseonite
tube is threaded a fine
wire which acts as the
third support to the fila-
ment. Thus it has been found possible to evolve a
system of construction which will resist without
harm the hardest of shocks. Even if the elements
in this Cossor Point One should be displaced
through an accidental blow they must always
be in the same relative positions.

Co-axiab Mounting is destined to be one of the
most important developments of the year. In this
brief announcement it is cbviously impossible to
enlarge in detail upon its many advantages.

Try out this astonishing new Valve now.
Remember its current consumption is barely
one—tenth ofan ampere. One super-heterodyne
fitted with seven of them

The Cossor Point One, now | ForH. Fus For Dmlcmr Power Valve. | actually takels lesg current than
being placed on the market, isthe | '3 ok 1'8 volts 18 vo pts i a single-valve Set using one
. 1se 186 ordinary valve.

—fitted with the new ‘1 amp. filament

Aduertisement of A. C. Cosscr, Ltd., Highbury Grove, N.5

Gilbart Ad. 5398
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RADIO NOTES AND NEWS.

The Radio Cali-Boy-—Programme Sleuths—New Zealand Gets Going—Panama Hats Off—
Judge Listens In—More Stations Coming.

The Radio Call-Boy.

HEN “ Yvonne ”” was broadcast from
Daly’s Theatre recently, wireless was
acting the part of call-boy. Miss Ivy

Tresmand, the leading lady, had a receiving
set pl&ced in her dressing-room, and whilst
off the stage she was able to follow every
word of the play, thus timing her own
entrances perfectly, and dmpen‘mnr with the
services of a call-boy.

Salzedo to Broadcast Again:
SALZEDO, who is generally considered
the greatest living virtuoso
on the harp, is to broadcast
again from the London station.
His recital is timed to commence
on Tuesday next (July 13th) at
10 p-m.

B.B.C.’s Wave-length Check.

N 'futurc each of the B.B.C..
relay stations will have a ten-
minutes’ test trip on the air

every morning, just before or
just after its morning programme.
These transmissions will be in
Morse (half the time on tonic
train, and the other half on
"C.W.), and the purpose of the
“tests is wave-lenigth checking.
Hayes éxperimental station has
been finding—what most of us
know all too well—that it is very
“difficult to pick out one relay
from another at night, when they
are all pushing out the 2LO
programme, 80 these morning
tests will enable the stations to
be checked up more accurately.

Death of Famous Radio Inventor.

When the B.B.C. discover amongst these
correspondents one whose opinions are of
real assistance, they appoint him as a
sort of spare-time critic. Being entirely
unhampered, some of the criticisms from
this source are extremely breezy and
refreshing !

Results from Rughby.

RI}CE\’TLY prominence was given in
the Press to some sharp criticisms of
the Rugby station. But when the

liner ¢ Corinthic ”

arrived at Southampton

Mrs. S. G. Brown.

READERS interested in the development
of the telephone should read the brief
hlstorv of Mrs. S. G. Brown, which is
now appearing in the ‘ Brown Budget.”
This spirited lady has been in the news
twice lately —first for her courageous
handling of the general strike situation at
the Acton works of the firm, and later for
the loss of a very valuable diamond. The
la,t,ber, which fell from its setting in a ring,
is thought to be the only pure green
diamond in existence.

Billet-Doux from B.B.C.
HERE’S one thing I will say
about the B.B.C. —and
thousands of correspondents
up and down the country will
youch for- it — they do , write
charming - letters. '~ After ‘the
-general strike had all blown over,
and I had almost forgotten doing
my, bit, they sent me the following
little love-letter (which I ain going
to place with the others, that. I
keep tied up with blue ribbon, in

my ties-and-hankies drawer).

Emergency Broadeasting.
EAR SIR,” it said, ** Please
"‘accept our thanks for the
“help you have given us
during the Emergency.

“ As you probably realise, the
maintenance of the Broadcasting
‘Service was of paramount pubhc‘
importance, and we feel sure that,
the knowledge that you contri:
buted considerably to this end will
be a source of gratification to you.

“ Yours faithfully,

lT is with great regret that I

have to chronicle the untimely

death of Mr. Alfred Graham,

of ‘““Amplion” fame, who died suddenly

in a London nursing home, at the early
age of forty-five.

Programme Sleuths.

DID you know that the B.B.C. has a sort
of sccret service of its own ? It is
composed of members of the -outside

public, who have from time to time for-

warded helpful criticisms of the programmes,

STAGE STARS LISTEN IN.

‘Evelyn Laye and Sonnie Hale, tuned-in to 2L O, with an A.J.S. Receiver.

from her New Zealand voyage she reported
receiving the news of the gencral strike
quite comfortably, the Rugby signals being
picked up direct whilst the vessel was in
New Zealand waters.

A passenger who handed in a midnight
message near Colon also had no adverse
criticisms to make, for to his astonishment
he had his reply before he had: his next

- mofning’s- breakfast !

¢ (Signed) J. C. W. REITH,
“ Managing Director.”

The National Radioc Show.

THIS year’s Olympia Radio Exhibition
is going to be—as well as show—the
goods! Opinions gathered from the

wireless trade show that everywhere

there is great satisfaction at the prospect of

a really National Show for Wireless at last.

“To be able, for the first time, to bring
together every phase of the trade appears
(Continued on next page.)
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to me to be a most valuable work,” says
one prominent manufacturer; and the
beauty of it is that with the trade-in a
healthy state of activity, we purchasers are
sure to have a terribly tempting time before
we have spent out !

New Zealand Gets Going.

EW ZEALAND’S broadcasting scheme
-should be “well away > by the time
these lines are in print. The authority

responsible is -the Radio Broadcasting Co.
of New Zealand, and the Auckland and-
- Christchurch stations were due on the air
on July lst.

Panama Hats Off.

HERE was great excitement in Balboa
(Panama Canal Zone) the other day.
Crowds cheered, people rushed about,

guns were fired, and there was a general air
of clap-hands-here-comes-Charlic about the
old home town.

But it was not another revoiution, or
-anything of that kind—it was simply due
to the opening of a broadcasting station
there, and the rush was for crystal sets !

10-Metre Aeroplane Sets.

AN interesting attempt is heing made to
utilise ultva-short waves for aeroplane
inter-communication. Tests below 10

metres have been carried out recently in the
Croydon area, and & success has been scored
from transmitters on the ground to aero-
planes in flight. The next step, plane-to-
plane, will be watched with eagerness by
aviation experts the world over, for the
neccssary diminutive transmitters would be
just the things for high altitudes.

Returned to Life.

MERICA’S great radio-evangelist, Mrs.
Aimee McPherson, whose ‘‘death”
was reported a few weeks ago, is still

alive. She has heen found in a hospital at
Douglas,® Arizona, whence she fled from
Mexican bandits, who had captured her to
hold to ransom. She had gone to California
for the sea-bathing, and had not been heard
of for weeks, until she staggered orer the
frontier into & friendly house, fiftcen miles
{rom the mountains to which the robbers
had carried her. Listeners all over America
are rejoicing at her escape, for she is one of
the greatest microphone personalities of the
day.
Judge Listens-In.
NOVEL wireless test was made in the
Birmingham .County Court recently
by Judge Doblb. To test whether a
set could or could not receive Continental
stations, the judge had an aerial erected and
tried out the instrument.
Only Birmingham and Nottingham were
tuned in, and this failure will cost the radio
company concerned £21.

Results without H.T. .
SOME rhonths ago, in “ P.W.” No. 193,
I cited the case of a Warminster
rsader who got so peeved with H.T.
troubles that he reduced his anode voltage
to vanishing point, and eventually got
5 X X, Radio-Paris, and 2 L O without any
H.T. a2t all. (He was using ordinary Louden
valves, not the four-electrode - Unidyne
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type,  which, as everybody knows, easily
rope in Continentals without H.T.)

In a recent letter this reader tells me
it i3 no here-to-day-and-gone-to-morrow
reception, for he is still doing it, using no
H.T. at all and only just sufficient L.T.
to light the valves.

“The volume of sound,” he says, “is
splendid, and very free from outside
noises.” Lucky man !

“ How does your Garden Grow ? >
ACCORDING to a recently published

Press report, Mr. Wm. Boot, an

amateur gardener of West Bridgford,
Notts, has discovered a new way of using
wireless. He found that his cucumbers
and tomatoes were * drawing energy from

“his aerial,” 'so he began experiments

which he claims have increased fertilisation
by about 30 per cent. Onc wireless-nurtured
cucumber plant, 16 ft. long, has yielded
35 eucumbers, some of which are 2 ft. long !

Mr. Boot predicts that in a few years
stations will be sending out special crop-
tickling wireless waves. But won’t it be

- awful if they tickle up the weeds as well ?

More Stations Coming:

THERE are plenty of new stations in
the news this week. Several well-
known wireless firms are tendering

contracts for a high-power Danish broad-

casting station, and the Swedish Telegraph

CIEH R TR U TR T T LU O A

SHORT WAVES.

“ An amateur gardener of Notts claims to
have increased the yield of s garden by 30
per cent, by means of power drawn from his
wireless aerial.

* Come into the garden, Maud!
And wateh the spinach grow.
It puts on an inch per day
y the use of radio.
John Heary's plaintive voice
Brings on the cabbage grand .
While for these cucumbers
1 tap the Orpheans Band.
My eelery sticks all blanch
When the wireless “ Auntica’
And the scarlet runncers—wedl,
They run like anythingt , . .”
G. B., in the “ Yorkshire Obhserver.”

Bt U E N T T L T T T T T T T R T T P

Board has coneluded- a contract with
Marconi’s Wireless Telegraph Co., Ltd.,
regarding equipment for a Swedish super-
station. Both of these transmitters should
be picked up easily by British listeners,
and all over the world there arc indications
that the 1927 crop of broadcasting stations
will be an exceptionally heavy one.
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Dame Clara Butt’s Proposal.

' SHOULD love to broadeast, but
cannot hecause it would be a bad
thing financially for me to .do so,”

said Dame Clara Butt, in- an interview
recently. The famous singer went on to
suggest that to enable the B.B.C. to pay
high fees to great artistes, the licence fec
should be increased to £1.

Personally, T think a better plan would
be to make the P.O. disgorge some of the
surplus licence-money, which they are now
diverting from the programmes to Civil
Service channels.

International Radic Exhibition.

AN International Exhibition of Broad-
casting is to be held in connection
with the Vienna Autumn Fair, which

is fixed to take place from September 3rd

to lIth. The broadcasting section will
remain open for a week after the main Fair
has closed down. ]

Programmes in Pairs.
ISTENERS in the London area had
their first taste of choose-which-you-
like programmes on June 28th, when
‘Marconi House and Oxford Street.trans-
mitters took the air simultaneously, on
equal power and neighbouring wave-length.
Reports on the test are still being sifted
and counsidered, but the general impression
is that the first taste was very good! It
was certainly a great advantage to be able
to switch over on the dials, without having
to plug in different coils, transformers and
what-nots.

i 2LOto Go?
APROI’OS of the new high:power scheme
for the British stations, one of

the London dailies came out with an
“ authentic outline ”’ of the B.B.C.’s plans;
which indicates amongst other things the
probable abolition of the Oxford Street 2 L O.
According to this account, the Daventry
transmitter is to he duplicated, and London
is to have two stations of its own, one
north of the Thames and one south. Cardiff,
Manchester, Newcastle, Glasgow and Aber-
deen will possess high-power stations, and
the consequent overlapping of transmissions
will give every listener the choice of two—
or more—different programmes, all the
time.

No sooner had this account been published
than the B.B.C. denied its authenticity—
but they admitted that * certain plans”
have been submitted for approval.

Cynthia Calling.

HE Savoy Hill studios were the scene of
a miniature tragedy recently, when
the first mosquito to face the micro-
phone—as a performer—died at a trial
audition. She belonged to Mr. Moore
Hogarth, who trained her to hum; so that
she could illustrate his lecture on “ The
Peril of the Mosquito.” This hum, and the
sound of her steps on the microphone, would
have been heard all over Britain, but
apparently the excitement of the test was
too much for poor ““Cynthia,” for during
the test the buzz ceased. Examination
showed that she had turned up her toes,

and buzzed off for ever and ever !

Londonr and Daventry Calling.

I RUBBED my eyes over the letter of a
London reader the other day, who
asked “ Why dor’t the B.B.C. transmit

‘ London and Daventry Calling’?”

It isn’t such a silly question as it sounds,
either, for he meant the gramophone record
of that title!

Where Jamming Comes From,

OME _instructive figures regarding - Post
Office” wireless, as distinet from the
B.B.C. variety, were given in the

House of Commons recently, by the Post-
master-General. :

He stated that during the year ending
March 31st, 1926, the nuinber of wireless
telegranis between ships at sea and British
coast stations was 223,600. In the sams
pericd, the P.O. radio stations had handled
228,000 messages to foreign countries.

ARIEE.,
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ITH the theoretical approach of
summer one hears many forecasts

that long-distance work on short
waves will become impossible. As a matter
of fact, I think this view is quite wrong,
bearing in mind what happened last
summer. Waves of about 45 metres became
popular right at the beginning of last
summer, in fact, about this time of year.
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Now all through the summer satisfactory
two-way work could be done with the States
on this wave, but on the approach of winter
signals became certainly louder, but very
unreliable.

In the summer results were consistent
from day to day, but in the winter one never
knew whether one was going to hear any-
thing or nothing.  Right through the
summer signals will probably not be quite
so strong as a rule, but most likely reception
of W G Y round about 35 metres will be very
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A SPECIAL ARTICLE i
By

F. L. HOGG. :

(The Well-known Amateur.) z
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satisfactory.” In these few

ordinary reception. In using this trans-
mission, the wave is fixed within very small
limits, and no earth is used. Why this
type of aerial is called a “Hertz” is quite a
mystery, for it bears no resemblance to
Hertz’s original, Fig. 2 and 2a. As a matter
of fact, the system is not even a straight
half-wave oscillator, but a * plain freak.”

notes I propose to describe a
quite new method of greatly
improving short-wave recep-
tion generally, including the
reduction of atmospherics. It
is due to Greenleaf W. Pickard,
well - known American
radio engineer, 'and is called
“ horizontal reception.”

The Hertz Aerial.

There is no need for the
average reader to worry abou
the theory of the principle.
Let it suffice to say forthe few
who may be interested, that
this principle is as follows:
Assuming a radio wave, which
is of necessity polarised, in
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some way or other, to be

analysed at the receiver into its horizontal
vertical components, then the shorter the
wave the greater the horizontal component.
This is, of course, subject to many conditions
and limitations, but is good enough for
present purposes.

So much for theory.

The practice consists of using a special
type of aerial.

Normally one makes the aerial as nearly
vertical as possible, but to make use of this
principle one needs quite a different type of
affair. But, fortunately, the ‘‘ horizontal
aerial can be used just as well for reception
on other longer waves such as for broadecast-
ing. Most readers will be familiar with the
so-called Hertz aerial, used by many trans-
mitters for 45 metres, Fig. 1. This consists
of a horizontal wire half a wave-length long
with a single down lead taken from a point
approximately a quarter of the length of
the wire from one end.

True Oscillator Type.

Thus it consists of a “T " aerial with
unequal horizontal portions, which every
listener knows is very unsatisfactory for

Ry using a true horizontal Hertz aerial we
get all the advantages of the freak Hertz in
transmitting, and at the same time a fine
aerial for horizontal reception and also a
perfectly good long-wave aerial. I can see
that the discerning reader will now be saying
to himself that a Hertz oscillator type of
aerial would be fine,except that the apparatus
has to be in the middle of the aerial. Quite

(Continued on next page.)
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SUMMER TIME '}
SHORT-WAVE WORK.

(Continued from previous page.)

right, but we get over that by using a radio-
frequency transmission line.

This sounds very impressive and high-
brow, but simply means that we use a twin
wire lead in from the aerial ! Then what we
have to do to get an aerial of this type is to
fit up a T aerial split in the middle of the
flat top by an msulator, and bring a down
lead from the inside end of each half. This
is quite a simple matter, although it does
not sound so.

Indoor Aerial Suitable.

The lead-in wire should be carefully spaced
every three or four feet by strips of heavy
ebonite rod, about } in. diameter and 4 in.
long. The wires can be slipped through holes
in the rods enly just large enough, and then
wedged. It is very important that the leads
should be exactly the same length, as should
both halves of the flat top. The leads must
also be kept taut so that the two wires
cannot foul each other, at the same time they
must be as close to one another as possible.

The fitting up of such an aerial is not
difficult, in practice details must be left to
individuals to settle for themselves. The
methods of using the aerial are as follows ;

For short-wave transmission and recep-
tion a tuned coil is connected between the
two leads, and no earth is used.

Alternative methods will be mcntmned
later.

For long waves both down leads are con-
nected together and the set is used as if
with an ordinary aerial and earth. Many
listeners will be thinking that they woulil
like to try this, but shirk the job of alteriny
the acrial. These can try the effect by putting
up a miniature indoor or outdoor aerial of
this type as a test. For the benefit of these,
1 would say that on 45 metres a general
experience is that the same gignal strength
is obtained from a horizontal aerial with
10-foot ‘“ arms ™ as from an average larce
aerial. Thus there is no need to take the
plunge until tests have been made.

The Coupling Coils.

Various points now remain to be dealt
with. Firstly, as to the length of the flat
tops. These should be as great as possible,
considering regulations and space restric-
tions. No alteration in receivers is necessary,
as perfectly normal sets can be used. As to
cases where the lead in is normally taken
from one end, the Hertz system leads to a
T which returns on itself, which is not very
zood, but two cases are shown which I have
tested, and found that very little indeed is
lost on the long waves. In cases of this kind,
the thing to see o is that the returning leads
should drop down as far as poqqlble in a
vertical direction first. Fmal]v, as to
methods of coupling the receiver, a number
of methods are shown, Fig. 4. Coils will be of
normal sizes, but should be the subject of
experiment as local conditions vary so
greatly. The condenser-coupled cireuits are
generally the best, although there is really
not much in it. The condensers for coupling
the aerial in these cases should be of the
usua! neutrodyne size, they are not at all
critical.

Popular Wireless and Wireless Review, July 10th, 1926.

As to my own practical results, using an
aerial about 5O ft. hich and unscreened,
with 40-ft. arms, I find a wonderful im-
provement, Fig. 3. First the aerial was used
as a T, and then as a Hertz on the same
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signals, from a large number of stations.
The result was always an improvement of
from 50 per cent to 200 or 300 per ¢ent ‘in
strength. Also on & number of occasions
when no signals could be heard from any
distance on the normal arrangement, ‘quite
good signals were obtained by the other

method. T strongly recommend all listeners
who are interested in short-wave work to
try this for themselves. It is a very new
development, and they will have the satis-
faction of expenmentmg with something
about which very little is yet known, and
s0 they may help to add very considerably
to our present knowledge of the subject.

Letters from readers discussing interestiug and
‘v Jical wireless events or recording unusual experiences
are always welcomed, but it must be clerrly understool
that the publication ‘of such does in no way indicate
that we associate ourselves mth the views expressed
by our corr dents, accept amy
responsibility for mformntlon glven —--Editor.

BRO’XDCASTING FROM THEATRE3.

The Editor, POPULAR WIRELESS.

Dear Sir,—I notice in- POPULAR WIRELESS that
Mr. Geo. Grossmith states that, following a broadeast
of excerpts from plays, many applications for seats
are received from distances, and that generally the
booking is heavier, the inference being that this is
consequent upon the brondeast having taken place.

T would snggest that where seats are bookc(l in this
way the individual eoncerned shall notify the box
office of the fact that the primary cause of booking
is broadcasting.

This could te done :

(1) Verbally.

(2) By a definite statement in a written npp!icatlon.

[R)) Bv soms agreed sirn, ¢.¢. a heading, ** Broad-
oasted.”

This should rapidly persuade the profession
generally of the vatue of the Lroadcasting advertise-
ment, and thud expedite the harmoniowns co-ordina-

tion which must eventually
exist—greatly to the ad-

vantage of the listemers.
The ider of this, of
rourse, is the usual  key "
methor of advertising, and
1 make the snggestion for
what it is worth,
Yours trnl\'
“ Gre.”
32, South Road
Stouxbndgc, Worcs

GAS-PIPE EARTHS.

The Editor,

PoPULAR WIRETESS,

Dear 8ir,—In a -recent
issue yon warn readers of
the inefliciency of the gas-
pipe earth, apart from
possible danger. This is
by no means alwanys core
rect. 1 have a very good
buried earth, and also
use a ('ount,etpmsc and a

* tubular ** earth, but for
real long-distance "work or
full volume from the L.S.,
1 invariably make my
carth connsction to the
nearest guas-point. The
distance from this point
to the gas-main itsclf mnst
be something like 50 ft.
with countless red-lead
joints in between. Never-
theless, the difference in
favour of the gas- pipe
carth compared with the
most efficient outside earth
I have been able to con-
struet is at the very. least
25 per cent.

This i8 a fairly large
honse, and there is a plug
for a gas-stove in practi-
cally ‘every room.
acric! lead-in  is &t a
cormer of the house, and
my own opinion is that the
large mass of more or less
nsulated piping acts like a
glorified connterpoise. At
any rate, this arrangement
seems to merit the atten-
tion of ‘“* DX-hounds” a3
I have had some rafher
remarkable . long-distance
results, Comnmon-sense
precantions should, of
course, bie taken agafnst
static discharges when

Anp early type o home-made valve set with which one of our readers is still
obtaining good resulfs

using such an earth.
(Continued on page 688.)
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N our issue dated

Ko
the week ending
June 26Gth we

referred at some

length to the growing

roblem of the oscil-
ation evil. We sug-
gested very strongly

that the B.B.C.

should get in touch .

withSirOliver Lodge,

and that they should

' OSCILLATION & THE “N” CIRCUIT.
THE QUESTION OF PATENT RIGHTS.

By THE EDITOR.

Amateurs - anxious to construct a receiver on the “N” principle should
carefully read this article, in which an explanation of the situation regarding
Sir Oliver Lodge’s new invention is made clear.

urge their engineers X<+ >
to investigate the
“ N circuit which, as our readers know,
is Sir Oliver Lodge’s latest invention—a
receiver which will not oscillate even in the
hands of the veriest novice. We said that
this was the type of circuit which we knew
to be admirably suited to the needs of the
ordinary listener in this country.

We suggested that the B.B.C. should
investigate this receiver, because we under-
stood that they had been planning a
campaign for the reduction of oscillation,
We said further that reiterated cries of
“ Please don’t do it!”’ in connection with
howling would never cure the nuisance.
We said “ Talk ‘will not help; get on with
the job.”

The above is a succinct summary of our
remarks in connection with the oscillation
evil, and they seem to have been closely
read by many readers of ““ P.W.”—but not
80 closely that some readers have not quite
grasped our meaning. We have before us,
as an example, one lctter from a reader in

: Leyton, who says in connection with the
Lodge *“ N circuit :

“ With all respeets to ‘' P.W.—whose work 1

always admire—I say ‘Get on with the job your-

_selves.’ I have read 8ir Oliver Lodge's articles.
which to my seif-instructed radio mind are very
“technical, and only bring onc to the edge of beyond.
Am I to scrap all my apparatus and buy the new set:
complete (the ‘ N ' set) when it is released ? Never |
T shall wait until I can copy one. Perhaps the reward
which is due.to Sir Oliver Lodge for his invention
miust be ensured. Very well, cannot 1 pay my
royalties like any other honest Britisher ? Do not
-wait for the B.B.C. Grind the axe yoursclves, and
reap the just reward.”

A Reader’s Views.

Before dealing with the above extract
from a reader’s letter, we will quote from
one more letter we have received. A reader
in Huddersfield says :

“ Why should the B.B.C. take up the ‘N’ circuit
at all? It is the listener who is in need of such
apparatus, not the B.B.C. If the ‘N’ circuit is

such a fine one, and will give such fine résults, and at
the same time stopping all the nuisance of oscillation,

why does ¢ P.W.” hang about so long before publishing *

constructional details of such a wonderful receiver,
and living up to its reputation of giving its readers
all the best ? If the B.B.C, did acquire the rights of
the circuit they could not force any reader to instal
guch a system, of which they had the sole rights, so 1
cannot see ‘ P.W.’s ’ idea of recommending the B.B.C.
to take it up. If the whole problem of the delay is a
royalty on each set, please impose it at once and cut
further delay. There are no doubt thousands of
your readers only waiting for further particulars,
and they would immediately instal such a set, and
“P.W.’ would rid the wireless world of its greatest
trouble. It isupto ' P.W.’ now.”

We are sorry that our remarks have not
been understood by some of our readers.
First, we would point out that the “N”
circuit is not our property; it is the pro-
‘perty of its inventor, Sir Oliver Lodge, who,
we now understand, has entered into ‘a
businesg arrangement with a certain firm.
This firm has acquired the world rights for
the manufacture and sale and distribution
of the Lodge “ N circuit reccivers.
think our readers will appreciate the fact
that we have no control whatsoever over

We .

- - -
the sale of Lodge “N” circuit receivers.
Furthermore, we are not permitted to pub-
lish constructional details of this receiver.
There are, of course, details available in the
published patent, but we have not had
permission from the inventor, or from his
business colleagues, to publish an article in
the usual constructional form, giving photo-
graphs, diagrams, and detailed instructions
for building the set.

But we can assure readers that these
details will be given in due course. At the
moment it is only right that the inventor
should be allowed time to complete his
business arrangements for the manufacture
and sale of the “ N’ circuit receiver. It is
-not as though we have devised this circuit
‘ourselves in our own test room. We have
devised many of our own circuits, and have
presented the result of our work to our
readers free of any charge. We would cite,

e *0—»%00—“—0—0—*“*
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A question has
already been asked
in Parliament by Mr.
Harry Day, M.P,
with {regard to the
growing evil of oscil-
lation, and whether
or not the P.M.G.
will consider the ad-
visability of prohi-
biting the use of re-
+ action on the aerial.

We have forecast
this and have warned
readers that the growing evil of oscillation
wquld probably impose upon amateurs in
this country a prohibition with regard to
the use of reaction on the aerial, unless
something drastic was done to reduce
oscillation troubles.

A Special Case.

The B.B.C. has a vast organisation and
a splendid medium for disseminating advice
to listeners. In suggesting that the B.B.C.
should investigate the “ N circuit we felt
that this was a special circumstance which
demanded special measures. If the B.B.C.
are really concerned about the growing evil
of oscillation, and if they really want to
help the listener to adopt some practical
plan whereby oscillation can be, if not
eliminated, at least considerably reduced,
then it is up to them to offer practical advice
and not the mere reiteration of a request
couched in a way
with which we are all’
familiar, and which

for instance. the Unidyne circuit, which was
invented by Mr. Dowding and Mr. Rogers
of this journal, and of which we acquired
the rights to publish the full details in con-
nection with the construction of Unidyne
sets. .

But with the Lodge “ N circuit it is a
“different matter. We have to take into
consideration the contract which Sir Oliver
Lodge has entered into with the business
firm. We understand_that this firm will
have some Lodge “ N receivers ready for
sale in September, and we have been un-
officially informed that there will be no
objection to our publishing constructional
details of the receiver then.

The B.B.C. Can Help.
With regard to our remarks in connection

with the B.B.C., we suggested that the
B.B.C. should investigate the “ N circuit

" receiver because, although the B.B.C. cannot

take up this set and sell it to the public, it is
within their province to advise listeners and
to recommend to listeners methods which
will not cause interference.

A Photo of a Two-Valve *“ N ** Circuit !;eceiver.

has become a catch

- phrase with the words
“Pleaze don’t do
it!” followed by tech-
nical advice as to how
not to do it.

Technical Advice.

But what is the
good of technical ad-
- vice to a non-technical
man, and how can a
non - technical  man
who purchases a com-
plicated set with reac-
tion on the acrial be
expected _to control
his set in such a way
that he will never oscillate? It is asking
too much.

The amateur with experience can be relied
upon to do his best to control his set, and,
to do him justice, he does control it very well
—but the average man in the street who
knows nothing about wireless buys a set,
instals it, and then starts to learn how tol
operate it; is bound to cause it to oscillate.
That man, in all probability, is mos
anxious not to interfere with his neighbours,
He reads about oscillation in the newspapers
and the radio journals, and finds that unlesd
he takes certain precautions he is bound to

.interfere with his neighbours’ sets.

He probably receives one of the B.B.C.’s
pamnphlets, They are admirable for those
who can understand them, but the news
comer to wireless does not understand them,
He does his best to assimilate the informa-
tion given, and he does his best to put it
into practice. In time he gets to know hig

“set, and acquires a knowledge of the theory

and practice of wireless, and in the end
(Continued on nex! page.)
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CALIBRATING SET. !

PY A CORRESPONDENT.
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O doubt many amateur experimenters
have found  to their dismay that
after _having carefully made a con-

denser the capacity of the instrument is not
in accordance with his laborious calcula-

tions. Suppose he has made a fixed con-
denser aut of tinfoil, interleaved with mica,
and has calculated its capacity by means
of a reliable formula, and then does not get
the results he expects.

Perhaps the mica is not of the same
thickness throughout, or possibly he has
clamped the pile too tightly. Perhaps he
has hastily constructed an emergency con-
denser by winding wire on a brass tube
covered with some insulating material—a
useful tip, by the way, because the capacity
can be varied by unwinding the wire. In
any case, he needs a simple and quick
method of finding out what is the actual
capacity of the finished article.

The Calibrating Board.

Refer to the diagram. A and B are two
ordinary terminals screwed on a baseboard,
and between these is connected a resist-
ance wire, G, three feet long. C is an
ordinary buzzer, and D a battery powerful
enough to work it. A condenser of known
capacity, C;, is connected to terminals EE,
and the condenser under test, C,, to ter-
minals FF. A simple switch, 8, is inserted

in the buzzer circuit. From the diagram it

will be seen that the buzzer and battery,
and the two condensers have the resistance
wire, (3, as a common _part of their eircuits.

From the middle of the connection be-
tween the two condensers a lead is taken to
the telephone terminal T,. The other
telephone terminal is connected to "the
slider H, which consists of a piece of stout
(and clean) copper wire fitted with an
ebonite holder.

- A Simple Formula,

The resistance wire, G, must be sealed
off (on the baseboard) in inches, and the
resistance per inch must be known. A
suitable wire-of known resistance per inch
can be purchased easily. For example,
No. 26 Chromel A resistance wire has a
resistance of 0-201 ohm per inch. If pre-
ferred, the scale can be marked off in
registances instead of inches.

Now, to find the capacity of the condenser
C,, closc the buzzer switch S, and move the
slider along the wire G until signals of
minimum strength are heard in the tele-
phones. Note the point on the scale corre-
sponding to the position of the slider.
The capacity of the condenser can then
be easily worked out by the following
formula :

Cl R2
C2 Rl .
where C; = Condenser of known capacity,
C, = Condenser of unknown capacity,
R;; =the resistance of the wire G

; A SIMPLE CONDENSER |
i
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between B and the slider (=

inches X 0-201, in the case of

the particular wire mentioned),

R, =the resistance of the wire G,

between A and the slider.
The formula can be-resolved into

c G xRy
wetala oy

R,
It is advisable to procure a fixed con-
denser of accurately known capamtv for

C,. Either fixed or variable

condensers can be calibrated

by this method, and in the
g.g”(gi; ) case of variable condensers
I""' readers may like to test
their capacity at wvarious

settings.

Plottinz Condenser Curves,
Interesting curves may be
drawn by plotting condenser
scale points against the
capacity at those points as
ascertained by this method,
and the method is specially
useful for finding the mani-

et £ B

mum capacity of a variable
condenser, thus giving the

Erlr/ma/ 3
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7
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range of ca,pamtlm it covers.
Such a measuring instrument
is well worth building, and
will prove a valuable addition
to any amateur’s bench.

e - 2O 0*

XOSCILLATION AND THE}
0 “N" CIRCUIT. '
z (Continued from previous pa,{/e) !
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learns to control his set properly; but in
the meantime he is causing interference,
end the only remedy offered, for all prac-
tical purposes, is—* Please don’t do it !

A Difficult Task.

1t is no good, and that is why we advised
the B.B.C. to get on with the job and to
think of something more practical. It is
difficult ; we appreciate that as much as
anybody, and we offered the B.B.C,, in all
friendliness, the suggestion that they should
investigate the Lodge “ N circuit.

For all we know it might be worth their
vhile to get in touch with Sir Oliver Lodge
wnd his business colleagues to see if some
arrangement cannot be arrived at for the
construction of sets on the “ N ™ circuit
lines—to be made available for public use
at once. Although September is not very
far off, every week means a lot in the delay,
and in the increasé in the danger that the
P.M.G. will take drastic steps, and that
amateurs will find themselves hindered by
the passing of a law which will prohibit the
use of reaction on the aerial.

The Patent Situation.

We have done our best in this matter,
but we cannot do more at the moment.
One of the correspondents we have quoted
above said: “It is up to ‘P.W.’ now.”
We beg to differ ; it is up to the B.B.C. We
can think of no one else who can take the
next practical step in providing an effica-
cious remedy for oscillation.

The first correspondent we quoted from
sags: “Am I to scrap all my epparatus

and buy the new set complete, when it is

veleased ? Never!”

No doubt many thousands of readers will
ccho his remarks, but we do not think this
will be necessary. As we have already said,
we have been told unofficially thet we shall
be given permission to publich construc-
tional details of the *“ N eireuit receiver
in due course; in all probability in Sep-
tember, at the opening of the wireless
season. Until then we cannot publish these
details, otherwise we should be infringing
the law of copyright and the patent law.

A Possibility,

As our readers know. the law will not
permit & wireless journal to publish details
in certain wdys about an invention patented,
and to publish a constructional article,

-giving - working details of tho set, would

undoubtedly constitute an .incitement to

‘infringe.

We wish to make ourselves quite clear on
this point, and to let our readers know that
we sympathise with their eagerness to
obtain the full details of the “ N cireuit,
butour hands are tied at the moment, and
until September we regret to say we cammot
publish constructional details of the Lodge
“N7” circuit receiver.

The only possibility we can see for this

.set to be brought at once to the notice of

the pubhc is for the B.B.C. 1o investigate

_the matter, and to help on and popu]arxse

the circuit, which in itself constitutes the
best remedy we have come across for the
oscillation evil.
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PHOTOGRAPHS.
Readers are invited to submit photovraphs
of wireless interest
“ Popular Wireless.”

“the rate of 10/6 per copy.
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EVERY loud-speaker enthusiast must
at some time or another require a

volumc of sound in excess of that
required for an ordinary medium-sized
living-room. Especially must_this be the
case in the summer, when the loud speaker
does service out of doors, for an ample
exgnal strength in conﬁned spaces becomes
but “ weak signals ”” in the garden—that is,
of course, comparatively speaking.

Now, there is only one form of L.F.
couplmg that will safely follow two stages
of transformer coupling, or that can be
tacked on to one stage of transformer
coupling and with little or no trouble give
good results, and that is resistance-capacity.
But an amplifier designed on these principles
is a “ power” amplifier in the true sense of
the word, and is of little use for magnifying
the output of a crystal set or even a valve
detector set. It should follow at least one
stage of ordinary L.F. amplification and,
off course, it matters little whether the

The complete amplifier neatly fitted into a case with a lid.

The Amplifier Desxgned Descnbed
and Constructed by the “ P.W.”
Technical Staff. _

*-o“*

NI
LIST OF COMPONENTS.

1 Panel, 6 in. by 8 in. by } in.
(to fit Cabinet as illustrated)

1 Lissen 80,000-ohm Anode
Resistance .

1 Precision Rheostat ..

25 meg. Grid Leak (wnth

holder)

T.C.C. fixed Condenser ( 01)

Harlie *¢ Pot Holder *” Valve

Hoider ..
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previous stage is transformer coupled or
choke or resistance.

The one-valve amplifier described in this
article should, therefore, be used only for
making  loud-speaker
signals louder, or for
bringing up “ all-but”
loud-speaker signals to
full strength. Providing
it is used in the manner
indicated it will give
every satisfaction.

No Complications.

A one-valve amplifier
of any type is very eas
to buy}ld, and th?t onz
under consideration is
the easiest of the lot.
It is as plain and
straightforward as can
be. There are no “ vari-
able factors” such as
reaction  connections,
transformer connec-
tions, etc., at all, and
providing good com-
ponents are used, it is
merely a matter of
making this, that and
the other connection
correctly, clearly and
efficiently and the in-
strument cannot fail to
work.

The theoretical circuit
employed is given on
this page, and this
almost makes it un-
necessary to provide a
wiring diagram, point-

to-point check list, and back of panel
photographs. But with the addition: of
these latter it should be impossible for the
constructor to go wrong.

Pure Reproduction.

In principle, it will be seen by the theoreti-
cal circuit, resistance-capacity coupling
bears many points of similarity to choke-
capacity coupling and even. to tuned-anode
H.F. coupling. It scores over transformer
coupling in that although it does not
provide as great an amplification it magni-
fies varying frequencies with greater even-
ness, High and low notes are all amplified
to a similar intensity to the medium notes
and very pure reproduction results.

The instrument, besides being simple, is
fairly inexpensive. It could he made
cheaper by employing a carbon type of
resistance, but we advocate the wire-wound
type as it is more likely to prove consistent
in operation. A good wire-wound resist-
ance such as the Lissen will give unvarying
service for an indefinite period, and will
not develop noises -or alter in value with
variations in atmospheric conditions. Not
that all carbon types do, but, generally
speaking, the majority are not to. be
trusted in this respect.

Of course, it is not essential that the
Harlie *“ Pot Holder ” type of valve holder
be used, but this device lends a neat appear-

Zheorecal

ey xc:lud

ance to the panel and tends to protect the
valve. It is not a difficult matter to cut
a eircle out of the panel to take this com-
ponent.

The Valve Holder.

The task can be accomplished by
using an expanding bit in a brace, or by
drilling a circle of small holes and bringing
a fine hacksaw or fretsaw into service. As

‘previously indicated, if the constructor

‘cannot tackle this ]Ob or has neither the
time nor inclination to do so, any ordinary

(Continued on next page.)
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valve holder or four valve sockets of the
usuel pattern can be mounted in a similar
position on the panel.

The terminal holes should be drilled in
the positions marked on the panel drilling
diagram. In this connection, as well as in
the whole task of construction, the amateur
is referred to the feature, *“ For the Con-
structor,” which appears weekly in our
< Radiotorial” columns for some useful
detailed hints.

An Easy Mounting System.

The filament resistance, valve holder and
terminals can be mounted, and then atten-
tion can be paid to the under-panel com-
ponents. These, consisting of the resistance,
condenser and grid leak (with clips), can
be sccured by means of screws tapped into
the pancl, but there is an alternative
method which will appeal to the less
mechanical constructor, although it must
be admitted it is one that would not be
adopted by an engineer! It consists of
using Chatterton’s Compound, which is an
eesily procurable substance somewhat simi-
lar to sealing-wax, but with much greater
adhesive properties. We use a great deal
of it and find it very satisfactory indeed
for such purposes. It should, however,
only be used for mounting small and light
components.

The H.T. Minus Terminal,

In the case in point, as square section
copper wire is to be employed for the
wiring, there is little that can be said
against the method, as the connections to
the components will in themselves provide
a modicum of anchorage.

The wiring of this amplifier is quite
straightforward, and needs but little com-

Popular Wireless and Wireless Review, July IOtﬁ, 1926.

i Thisphotograph :
: clearly_ shows :
: the -lay-out of :
: components on :
: the back of the :
: panel and the :
- wiring. The grid :
: leak, it should :
: benoted,is fixed :
:on clips pro- :
vided with a:
:base, which
: looks rather like :
ia fixed con- 8
: denser. Only
: one flxed con- :
: denmser figures :
iin the ecireuit, :
: and this can be :
: clearly seen on :
‘the extreme :
right just below :
the Lissen re- :
sistance.

ment. It will be noted that an H.T.
minus terminal is. provided and that no
internzl connections are made to it. Now
when this amplifier is connected to a valve
set of the usual type, no H.T. minus
connection will be necessary, for H.T.
minus will be joined to L.T. in the set.
But circumstances may-arise when an H.T.
minus connection is required on the ampli-
fier ; for example, a separate H.T. hattery
might be used for the amplifier. In this
case it could be connected up to the H.T.
plus and minus terminals and the circuit
completed by joining the H.T. minus to L.T.
minus externally.

Final Constructional Details
Having completed the wiring and cleaned
off all traces of surplus flux and all traces
of dust, the panel transfers can be affixed.
The panel can be fitted into any type of
case. One with a lid is recommended, 2s
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such makes the amplifier & very neat dust-
protected instrument which can be stored
away safely during periods when its
services are not required.

It can be connected to any valve set by
joining the input terminals to ’phones (cr
loud speakery terminals of the receiver.
Two leads can he taken from the L.T.
terminals to the L.T. battery in use, and
another lead from the HT. plus to the
existing H.T. battery. But it must be
taken to a high point on thig, as anything up
to 10D volts or more H.T. will be required.
1t insufficient H.T. is available another
H.T. battery can be connecte! in series with
the existing H.T. battery. Supposing a
60-volt H.T. battery is in use on the set
to which the amplifier is connected. This will
not he enough for the purpose, but without
disturbing the battery’s negative a 72 or
so volt H.T. battery can be connected by
its minus (negative) end to the plus of the
60-volter. The plus H.T. lead from the
receiver and amplifier can then be plugged
in on suitable points of the new battery.

The Valve to Use

There arc numerous valves available,
designed specially for resistance amplifeca-
tion, and no difficulty will be met with iz
securing one suitable for use with the exist-
ing L.T. supply. Among the -06’s is the
Osram D.E.3B., then for use with 2-voit
accumulators there is the Cossor W.2, while
Mullard’s range includes the D.F.A. 4, »
6-volter of merit which takes the low current
of ‘2 amps.

Bui it must nct be forgotten that the
last valve of any loud-speaker receiving
system must be of the power type. There-
fore, ag this *“ Power”’ amplifier will patur-
ally be the iast stage, it is necessary to use
with it & valve of this type. A valve of the
resistance-capacity type referred to above
should precede this amplifier—that is, i
should take the place of your present last
valve. This latter should be inserted in the
amplifier sockets so that it still remains in
the last stage. Grid bias and H.T. through-
out the L.F. portions of the system must be
readiusted to suit the new conditicna.

Grid bias is a very important feature oi
an amplifier of this type, and to the terminsl

(Continued on nexl page.)
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marked “ G:B.” must be connected :a small
dry battery of 73 to 9 volts, provided with
socket tappings similarly to an H.T.
battery. Special grid bias batteries are
made and are sold by all wireless stores:
The amount of grid bias necessary will vary
with the valve and amount of H.T. used.
Failing. 'the provision of grid bias, dis-
tortion will almost inevitably be present.
The .grid bias should - be .varied while the
amplifier is in operation until purest repro-
duction is obtained.

ST AT T U T BT

POINT-TO-POINT CONNECTIONS.

One input -terminal fo one side of the =
£ anode resistance and to one side of the =
= fixed condenser. Other input terminal to =
= other” side of resistance. Other side of =
= condenser to grid socket of valve holder =
=and to one side of grid leak, other side
of whieh goes to grid bias negative.

Grld bias positive to L.T. negative,
which also goes to one side of the rheostat,
other side of which goes to one filament
socket of the valve holder.

The other filament socket goes direct to
L.T. positive.

Plate socket of valve holder to one loud-
speaker terminal, other loud-speaker
terminal to H.T. positive. There is no
internal connection to H.T. negative.
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Another under-panel view, showing the wiring and disposition of components.
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From a Correspondent.
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EACTION adjustment lag is useful
within limits, It enables very close
control to be obtained and is handy

for DX work. When there seems-to be no
intermediate condition between no reaction
at all and fierce oscillation, and the receiver
breaks into the latter and out of it again
with a pronounced click, it is impossible to
obtain that sensitivity possible when a
certain amount of lag is present. But too
much lag is aggravating. Over a movement
of perhaps one inch of vernier reaction
adjustment, signal strength builds up and
up until suddenly there is a collapse into
oscillation. The reaction adjustment must
then be back-pedalled some two inches
before a calm ether results. Besides causing
interference with other listeners, the pre-
sence of a lag of this sort is proof that the
receiver is inefficient.

Reaction Lax.

By means of varying the H.T. and L.T.
and size of reaction coil an ideal lag can be
obtained. Generally speaking, the larger
the reaction and the higher the H.T.
voltage the less lag will be present. A
compromise between the economical mea-
sures of reducing these two values is well
worth making at all times. DX reception
results depend a great deal upon this, and
it must be remembered that fierce reaction
does not necessarily mean a high degree of
sensitivity.

Naturally, endeavours should never be
made to work on the edge of reaction, and
if a certain movement, say 5 degrees, covers
the sensitive building up period, then, as a
matter of course, only 3 or so degrees should
be employed.

“Building Up”’ Processes.

Filament lag is sometimes very mis-
leading, especially with certain types of
dull emitters. It frequently leads amateurs
into the error of overrunning valve fila-
ments. When filament rheostats are ad-
justed an appreciable pause should be
allowed at intervals, so that the filament
can have time to respond to the different
current flow. They should not be con.
tinuously turned until the apparently
correct points are reached. When con-
siderable filament lag is evinced, filament
rheostats should be very slowly turned
back from the apparent best settings, and
invariably it will be found that less current
is really needed than at first was indicated

The adjustments of grid bias batteries
should always be followed by short but
definite periods of observation.  There
appears to be a general idea that every
electrical action is simultaneous and that
no sooner is a contact made in a circuit than
that circuit responds to new conditions.
This is by no means the case. Many are
the building up and slowing down processes
that occupy matters of even seconds in a
wireless set.

Therefore, time should be allowed for
careful aural observations after every new
adjustment, and the various knobs and
dials and plugs should not be twiddled about
continuously until what are considered to
be the best results are obtained.
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BROADCAST NOTES.

By O. H. M,

Appointment of Commissioners—The Welsh Festival—2 1L O’s Dance Band—
‘ Intensive Criticism—Offers from America—Broadcasting and the Press in
¢ Australia.

*

THERE is as yet no indication of the
broadcasting position becoming dull

or commonplace. Its intricacies take
a good deal of following. Before the
“‘General Strike, the Government had
decided to implement the Report of the
Broadcasting Committee by the middle of
July, in order that the * Shadow Cabinet
might get to work at once. The dislocation
to parliamentary business caused by the

prolonged coal stoppage resulted in the:

shelving of the measure, and ten days ago
nothing was to be done until November or
Dacember.

The reaction to this was a revival of
intrigue, to which I have called attention
on this page. The most important moves
were made by the entertainment industry
on the music-hall side, and by a group of the
wireless trade. The object of the former
was to cripple broadcasting under its new
constitution : the object of the latter was
to retain control over the broadcasting
machine. And now the latest develop-
ment promises to make both moves and
others like them still-born. For I gather
from a friend in the Post Office that most
of the commissioners, including the chair-
man, have just been appointed.

Appointment of Commissioners.

My informant tells me that the Govern-
ment has secured the acquiescence of the
Party leaders to this unusual course, in
order to head off the various intrigues in
progress. I have been unable to discover
the names of those appointed to the com-
mission ; but, so far as the chairman is
concerned, I have eliminated any of the
present board of the B.B.C., or any other
representative of the wireless trade, or of
any special interest. for that matter.

The Government are emphatically against
the representation on the Commission of any
special interests. It would appear, there-
fore, that the search for the super-men re-
commended in the Report has progressed
rather better than most people expected.
This process has perhaps not been impeded
by the getierous emoluments that are
attached to the new posts. The new com-
missioners will shortly commence to advise
the B.B.C. I hope they will include the
Post Office in this advice, particularly on
finance.

* * *

There is a good deal of feeling aroused by
the decision of the Eisteddfod authorities
to turn down the offer of the B.B.C. for the
broadcasting of excerpts of the great Welsh
festival from Swansea this year. I gather
that the offer was quite generous, but thé
organisers of the festival were afraid that

they would not get a big enough attendance

if parts of the show were broadcast.
Meanwhile, the organisers of the Eistedd-
fod for 1927 and for 1928 in other parts
of Wales have already applied anxiously-to
get their shows broadcast. Well-informed
opinion in Wales is agreed that the Swansea
rejection is a great mistake, and that Wales
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really cannot afford to disregard broadcast-
ing, particularly in connection with its
world-renowned festival.
% * A
Many listeners will be glad to hear that
the London Radio Dance Band, the great
improvement of which has been a pleasing
feature of recent broadcasting, is to be
retained and strengthened. There was quite
a chance that the B.B.C. would decide on
financial grounds to dispense with this band,
but arrangements have been made to
overcome the difficulties in the way of its
retention. Incidentally, I heard that the
band will shortly be available for outside
engagements.
The organisation of the broadeasts of
serial storics by eminent authors, a pro-
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COMING SHORTLY

Listeners who wish to take a set away
with them on a holiday or picnic or to
listen to broadcasting in the garden
should not miss the full constructional
details of '

The *“P.W.” DAVENTRY
PORTABLE RECEIVER

to be published in a forthcoming issue
of * Popular Wireless.” This interest-
ing receiver is completely self-con-
tained, including aerial, loud-speaker,
and batteries, and using only four
valves is capable of efficient reception
anywhere in the country.

Place « REGULAR ORDER
for ¢“ P.W.”” NOW,

TR I T

HELCTENE T T R O E asnnin

mised feature of the summer season, is
proving a good deal more difficult than was
anticipated. Most suitable writers are
much too shy to appear before the micro-
phone, and they are all a little anxious
about the effect of broadcasting on their
work. It is good news, however, that there
is a_chance that Mr. A. E. W. Mason will
make a special version of “ At the Villa
Rose ” for serial broadcasting in the week
beginning July 25th.
* & *

An interesting future event in process
of evolution is a special song-recital by
Mr. Frederick Ranalow of * Beggar’s
Opera ” fame.

Military tattoos seem to become more and
more popular with listeners. The excerpts
from the recent show at Aldershot attracted
much favourable comment. And now plans
are in hand to lift parts of the Royal Marine
Tattoo from Deal from August 3rd to 7th.

Destructive Criticism,

I have already given an account on this
page of the B.B.C. system of intensive
criticism. There is a corps of writers and
critically disposed persons who devote part

%
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of their time to listening and commenting
thereon. Major Corbett Smith, Capt. C. A.
Lewis and Mr. Walter C. Smith, three former
employees of the B.B.C., are the most active
of this corps of critics. I was particularly
interested during a recent visit to Savoy
Hill to see a summary of one week’s criti-
cism from these three.

I was surprised to note how readily even

the ex-employee falls into the habit of

destructive cricitism. To put it mildly, the
tone of the criticism was acid and uncom-
promising. If one were to form an opinion
of the broadcast programme entirely on the
basis of the critiques I saw summarised, one
would certainly believe that the B.B.C. was
about the most unenterprising, dull and
block-headed show on the face of the earth.

Ameriean Offers,

Nevertheless, even allowing for the short-
comings of these critiques, it is a remarkably
healthy sign that an organisation such as
the B.C.C. deliberately encourages candid
criticism, and gives careful consideration to
the most violent denunciation. I pro-
foundly hope that this service of candid
criticism will not be discontinued under
the new regime. N

* * *

The offers from America to British
broadcasters to which I referred some weeks
ago were declined. But they have been
revived in a much more attractive form.
Apparently the American interests con-
cerned regard the first turn-down as simply
a matter of husiness tactics, and they are
now returning to the charge with more
determination and money than ever.

Isaw one of the American representatives
the other day, and he told me in confidence
the names of three members of the B.B.C.
staff that he already regarded as virtually
on the other side of the Atlantic for a period
of at least ten years. I was amazed at the’
financial rewards that they were prepared
to offer. They had graded their three:
 objectives ” so that the best man was to.
get twice as much as the third, even then:
the latter was to get more than double the
present salary af the managing-director of
the B.B.C., and that free of -all tax charges,-
with generous expenses thrown in, and a'
complete ten years’ guarantee with yearly
increases of 10 per cent. My American
informant was so confident that he offered
me ten to one up to any amount that he
would succeed in his mission. I took him
in sovereigns, much to his disgust at my
alleged meanness. :

The Australian Method.

A newspaper. man just over frorx Aus-
tralia told me the other day how surprised
he was to find that the Press over here had
not yet secured broadcasting as an ally to
circulation. He could not understand the
attitude that broadcasting could be inimical
to the success of newspapers. He told me
that in Sydney, for instance, the newspapers
organise the broadeasting of running
accounts of all the big sporting events,

-solely with a view to increasing the sales of

the editions of their journals that follow the
broadcasts. This view is so definitely
opposed in England that one wonders if
there is some psychological difference in the.
attitude of the Australians to their news-
papers. I should doubt it, and my own

‘opinion is that the British Press as a whole

will ultimately come round to the Australian
view.
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CCORDING to generally accepted
theory, the waves radiated from a
tlansmlttmo station situated on

level ground comprise a roughly hemi-
spherical shell (Fig. 1). The other half of the
sphere being cut off by the earth. If radiated
from an aeroplane at a sufficient height,
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ho“ever (Fig. 2), there is a truly spherical
“ghell ” of radiation. It is rather doubtful
how far we are justified in regarding the
waves which pass into the earth as really
*“cut off,” for experiments in reception at
the bottom of mines, etc., have shown that
they do, in fact, pc-netla.te to quite an
appreciable depth. But this point may be
left in abeyance for the moment, while we
consider a few aspects of the behaviour of the
waves actually radiated through the

atmosphere.
Consider the left-hand part ot Fig. 3,
which represents the radiation from a
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transmitting station situated on the summit
of a high, steep peak. This will evidently
partake of the nature of a
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fronts passing overhead. And (as witness the
mine experiments already referred to) it
is not unlikely that there will be a small
proportion coming wupward out of the
ground owing to the re-emergence of waves
which have passed through the hill. Tt
would be interesting and instructive to
experiment in such an area with different
types and directions of aerial, but the
present writer has never been in a position
to do so.

Relative Height Efiects.

At R, we have a station clear of the
“shadow” and the waves have here
assumed what may be considered as their
normal method of propagation, practically
at right-angles to the local surface. Except
for the losses by absorption in the hill P,, the
conditions are now similar to those at a
corresponding distance from a station of
equsal radiating power situated on the same
level (as in Fig. 1). We thus pass out of the
area of purely local conditions.

So far, we have considered transmission
from a station on an isolated peak, with sides
sloping rapidly away from the transmitter.
But if, instead of this, the station is sur-
rounded by a level plateau (however ele-
vated), the local conditions will approximate
to those of Fig. 1, and the power radiated

into the atmosphele will not exceed that of
the hemmphenca *“ ghell ”* there shown.

compromise between Fig. | Eadi =,

and Fig. 2, the waves coming
down the sides of the peak
more or less at right-angles to
the mean slope. A receiving
acrial at R will, therefore, be
best directed with a slight tilt
upward towards the trans-
mitting station.

This situation can, of course,
only arise in the case of strictly
local reception, when the trans-
mitter is above the horizon of
the receiver and the eurvature
of the earth has no appreciable
effect. But, under such cir-
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Conditions in Vicinily, of & Station ona High Feak

cumstances, the absolute maxi--
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mum of results should be
obtained with an aerial whose free end is
directed away from the transmitting station
and is slightly lower than the lead-in end.
If the free end has to point lowards the
transmitter it should be a little igher than
the lead-in end.

Once clear of the local conditions, these
waves (like those already considered) will
more or less follow the line of the ground, if
it be free from sudden inequalities and an
actual difference of height above sea-level

Absorption. 2 <l
If the valley is bounded by -
another peak (P,) the wavces —_

stnkmg the face of this will
be partly absorbed and partly
deﬂecte(f upward over its sum-
mit. So that at R, there should
be a very favourable position
for reception, since an aerial
there will receive energy (a)
directly, along the path TR,
and (b) in a certain degree
from deflected waves, travel-

Possible Lffecs
Geontle 5/op’2; 52/;” Dis

N

ling up the slope. On the far
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side of P, however, there will z
CHKD' 8
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be an area of “shadow,” within

SER. ~N® _|A. 900

which reception is likely to
be very poor. No direct waves reach an
aerial at Rg.

But there will be a certain amount of
energy commg down from above through the
“ diffraction " (or spreading) of the wave

between the transmitter and receiver should
not appreciably affect the reception of the
waves radialed inlo the atmosphere sn the
first place.

(Continued on next page.)
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Conducted by our Staffi Consultant, J. H, T. ROBERTS, D.Sc.; F.Iust.P.

SOME little time ago I mentioned in
these Notes a new dry rectifier, for the
purpose of converting alternating to
direct current, and this seemed to arouse
quite a deal of interest, judging from the
letters I received from readers. Most
correspondents wanted, naturally, to know
how the thing worked, and how it could be
made up experimentally. At the time I
was not able to tell them, for the simple
reason that I did not know myself, and even
now I am not in possession of very much
Teal information, but such as it is I hasten
to pass it on.

It might at first be said, with some
reason, that an ordimary crystal rectifier
was a dry rectifier, and that therefore this
wasnothing new. Thisis true, but a crystal
rectifier has such a high resistance that it is
only possible to pass through it, at the
applied voltages at which it operates
efficiently, an extremely small current—
far too- small for practical uses such as
battery-charging. Again, if a large number
of such rectifiers be used in parallel, quite
apart from the very large number that would
be required, they fail, for some curious
reason, to operate properly: this, by the
way, i3 a phenomenon which is familiar
with most types of rectifier, even electrolytic,
when used in parallel from the same winding
of the transformer. '

Eificient Rectifler.

The dry rectifier is the. invention of
Samuc] Ruben, a well-known American
radio engineer, and it -has proved so con-
venienit and successful that it has now been
incorporated into a commercial trickle-
charger, which is on the market. Each
rectifying element consists of a 'disc of
magnesium and another of a compound the
exact nature of which is kept a secret, bt
which is known to contain crystals of a
copper compound. It thus appears, in a
generzl way, that the action is allied to that
of -the crystal rectification of signals, but
that a low-resistance combination has been
found.

The new rectifier has a maximum safe
voltage of about 15 volts and consequently a
single combination cannot be used for
chargiig a 6-volt battery. The reason for
this is because the applied voltage to the
battery during charging must be in the
region of 8 to 10 volts, and when the reverse
of the voltage occurs, the battery voltage
i3 added to the transformer voltage. It is
easily possible, however, by means of a
special trensformer, to run two or more
of these rectifiers in series, when the trouble

referred to above disappears. Full-wave
rectification can be obtained by means of
opposed rectifiers in bridge formation in a
well-known manner.

It is stated that, provided the maximum
safe voltage be not exceeded, the life of the
elements of this new rectifier is very long
indeed—practically infinite. If, however,
anything should go wrong with the elements,
they can readily be removed from the device
and replaced.

““ Air > Condensers.
In this country and, indeed, in most parts
of the world, it is common to use mica

.

o Tl

a new fixed air condenser, for which great
claims ar¢ made with respect more par-
ticularly to its *“ low-loss ” properties. This
is built on precisely the same lines as. an
ordinary variable air condenser, except
that the “ rotor ” is fixed, and, of course,
there is no knob or spindle. It is made in
the usual capacities and has breakdown
voltages as high as 2,000 or 3,000 volts.
Of course, such condensers are already used
in transmitfing apparatus, but adapting
them for receiving sets is something of a
novelty. Although costing a little more
than a fixed condenser and taking up con-
siderably morc space, an air-condenser
certainly should represent a marked improve-
ment in performance. It is easy to try the
eflect of ordinary variable air condensers
of the appropriate capacities in place of the
usual.fixed condensers.

Valve Leakage.

My rcmarks on the ‘leakage across the
bases of valves have brought me several
letters, one very interesting from a reader
who has taken the trouble to measure the
leakage in certain valves in his possession

by means of a milliammeter. He in-

vestigated the leakage current at various
applied voltages (up to 100 volts) between
filament and plate, filament and grid, and
grid and plate—the filament being, of course,
cold in all cases. He sends me a table of his
(Continued on page 688.)

*

THE UPS AND DOWNS %
OF WIRELESS WAVES.

(Continued from previous page.)
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But what becomes of the waves radiated
inlo the ground (absorbed) ? These will be
comparatively weak, but they will be there,
as the possibility of subterranean reception
shows. Do they ever ““come up,” by a
species of diffraction, similar to that known
to exist from above in ** shadowed » areas ?

There seems to bie no collected data on
this point, which is illustrated in Fig. 4.
If there is any such effect we might find
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Oe of the aerial masts at the new broadcasting
station at Konigsberg.

or such-like condensers for the fixed variety,
principally owing to their greater compact-
ness and comparative cheapness. Some of
these small fixed mica condensers have been
brought to a great pitch of perfection, and
serve their purpose well, but at the same
time, there must be a certain amount of
loss attributable to the fixed condenser and
in these days of “ low-loss ” components it
iz not surprising that fixed air condensers
should eventually gain in popularity. I
notice in the U.S. papers advertisements ot

that réception at X, clear of the local
shadow of the sudden dip Y, was better
than at Z, on the edge of the dip, though the
actual distance from the transmitter is
greater. Amongst the many vagaries of
wireless reception, this point might well be
studied. )

It must be understood that we have only
considered above the direct radiation of
waves following the earth’s surface. In the
case of very distant transmissions the
received waves are probably not so pro-
pagated, being reflected from the ‘‘ Heavi-
side layer,” as shown in Fig. 5. Such waves,
following the path THR, will be largely
independent of intervening conditions.
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ONCE upon a time
Idrew a diagram
in great haste to
illustrate something or
other, and omitted to
include ’phones.
“That won’t work,”
declared one of my
friends with bland
finality, This was in
the early days of radio
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'THE FILA

By G. V. DOWDING, Grad.LEE,
(Zechnical Editor.)

PP

DYNE CIRCUIT.

E A Novel Design for the Experimenter.
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I claim to be worthy
of the attention of
amateurs as a system
that is more logical
than grid or plate in-
puts. I have styled it
the Filadyne, and, as
dyne means force or
power, the name should
z be quite appropriate.
' FKilament input, or

telephony, some ten *
years ago, and, al-

though some of our ‘ hook-ups” were
temperamental to the extreme, the particu-
lar circuit in question was a straight Det.,
3 L.F,, all transformer coupled. Therefore
I was rash enough to rush into a wager,
and then I saw my mistake! But I strung
together a number of components exactly
as shown in my diagram. including with
great cunning in the last L.F. stage a trans-
former privately labelled by me as “the

- -

1,2, and 3—in Fig. 1 A. That in a nutshell
—or, rather, an evacuated glass bulb!—
is the theory of the operation of the valve as
used in ordinary present-day circuits.

Fig. 1 shows a straightforward detector
valve circuit, reaction being eliminated for
the sake of simplicity. Impulses received
from the aerial circuit are passed on to the
grid, which, by influencing the flow of elec-
trons from the filament to the plate or

anode, causes variation

in the flow of current

battery through the
telephones and valve,
for the stream of elec-
trons forms, as it were,
a bridge over what
would otherwise be a
break in the H.T.-tele-
phones circuit.

First Steps.

Baut all the electrons
emitted from the fila-
ment do not reach the

ORAWN BY ARO.
w0 8y | U B anode, and that is why
SERWL N2 A. 928 I employed the reser-

talker.” Its peculiarity was that it had
badly assembled laminations, and, given a
* sufficient input, it would ‘“loud speak,” to
the complete mystification of all listeners.
Now, I don’t want to justify my early
artfulness here, but the incident serves to
point a moral, and, according to my in-
terpretation, it is to the effect that no one
knows how far an electron will go until they
take it there, and that no one knows what
it will do until it has been made to do it !

The Three-Electrodz Valve.

To treat the matter more scientifically,
let us take as an example the three-electrode
valve. Here we have a filament which
when heated emits electrons, an anode
or plate to which a proportion of such
electrons are attracted by virtue of its
positive potential, and a grid which in-
fluences this flow of electrons by virtue
of either a negative or positive potential,
according to circumstances. The three
electrodes are shown in the above order—

DRAWN BY
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vation ““a proportion.”
A great number tend to form what is known
as a ‘“space charge,” and by gathering to-
gether in a cloud materially resist the pro-
gress of others, for an electron is negative
in sign and will repel the approach of another
electron.

Readers will remember that the inner
grid of a four-electrode valve is employed in
the Unidyne for the very purpose of
overcoming the effects of the space charge.

Briefly, then, in connection with the
ordinary three-electrode valve, it seemed to
me that it should be possible to do more
with the emitted electrons than is done at
present. Obviously, the greater the number,
that are allowed to bridge the H.T. battery-
’phones’. circuit, and the more they are
influériced by the incoming impulses, the
more sensitive will be the receiver.

Instead of influencing the electron
stream in the middle, as it were, it occurred
to me that a far more effective scheme
would be to influence them at their source,
and to adopt measures to reduce, if not
entirely abolish, the space charge. For
many years we have regarded the valve, as
a sort of concrete base upon which to build
our circuits. Seemingly, the commencement
of every “ hook-up ” is “take a valve >’ and
then connect to its grid the input, and so on.
Now and then, it must be admitted, the
beaten track is departed from and anode
inputs are employed, although for what
reason it is difficult to see. There is far
more diversity in transmitting than in
receiving circuits, although in practice few
of the startling diversions arc any real
value !

But I propose to describe a system of
filament input which, with all due modesty,

from the high-tension .

X 7 ¥ the control of the

electron emission from
the filament at.the filament by incoming
impulses, it. might be thought, could be
carried out merely by reversing the grid .and:
filament connections from the aerial tuning
circuit to the valve, but in practice it could
not. In any case, in evolving the Filadyne
one of my endeavours was, as previously
stated, to reduce the effects of the space.
charge. This was almost a starting-point,
and was achieved by giving the nearest
electrode to the filament—i.e. the grid, a-
very high positive potential by connecting:

el fre.3 g

the positive of the H.T. tp it through the
’phones. Fig. 2 illustrates this, the first
step. But as acircuit I did not expect
results at this stage.

The filament is, of course, connected to
the L.T. battery, and H.F. charges could
be expected to spread right through this
system, and, indeed, pass to earth capaci-
tively or directly. Therefore I isolated the
filament by introducing two H.F. chokes
of low ohmic resistance, as at A and B in

HE
&~ Chokes™>
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Fig. 3. The circuit then functioned very
well.

Isolating. The Filament:

From this point it was a simple step to
introduce reaction, as at Fig. 4. Results
then were excellent, and both in loudness
and clarity of signals and in-DX capa-
bilities it was found to be better than an

(Continued on next page.)
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THE CHOICE OF
'COIL SIZES.

*

OIL sizes are generaliy reckoned in turns
without reference to mean circum-
ferences or over-all dimensions. Thusa

No. 50 coil js one that has wire wound
around it fifty times. The method of winding
might be honeycomb, spider web, basket,
solenoid or something of a particularly low-
Joss or “anti-cap” nature, or wire of any
gauge from 22 to 32 S.W.G. might be
used, but for practical wave-length range
purposes, none of this matters much.

But aerial systems_ vary.considerably, -
and, therefore, it is impossible to state that

this, that, or the other size of coil will cover
a definite range when used in the aerial
circuit of a set on an aerial of unknownr
‘capacity and inductarfce. It is possible,
however, to recommend series condenser
‘tuning for all wave-length ranges below
500 metres, and parallel for all wave-lengths
above 500 when arrangements for series-
parallel switching are provided.

i

Condenser Adjustments. )

Sets which have fixed tuning, either series
or ‘parallel, are somewhat handicapped
unless a very large range of coils is available.
Nowadays coils are obtainable in a great
meny more sizes than a year or two ago,
when an amateur would have to wind his
own 'if he required intermediate values.
35, 50, 75 it used to be, but now it is 30,
35, 40, 45, 50, etc. The importance of this
is illustrated by 2 L O’s wave-length. With
parallel aerial tuning a 35-turn coil is
generally quite satisfactory, but in the case
of short aerials it is not quite large enough.
50 is rather too large, but 40 is excellent.
In the case of series condenser tuning, 75 is
almost universally satisfactory.

When the loudest signals are received
when the variable condenser is at its lowest
possible reading (all vanes right out) a size
smaller coil should be used. If this con-
‘dition obtains when the condenser reading
is at maximum (all vanes right in) a size
larger coil should be tried. The best
practice is to bring the tuning of the desired
'station in to a point about one-third of the
,way along the condenser scale. This applies
to all condenser-tuned circuits. End of
‘scale adjustments are seldom satisfactory,
‘whether they be maximums or minimums.

Reaction Coils.

0005 mfd. variable condensers are
almost universally used for aerial tuning
these days, but for parallel tuning smaller
values such as -0003 mfd. have much to
commend them, even although they cover
smaller wave-length ranges. - However,
throughout this short article we take it for
‘granted that a -0005 mfd. is used in the
aerial circuit and a -0003 mifd. in the anode
‘cireuit (if any).

Whatever theory ‘says, practice proves
that the smaller the reaction coil it is possible
to use, the more flexible will be the tuning.
If 5 set will oscillate nicely on the Daventry
wave-length with a 35-turn reaction coil,
then this coil should be used for the purpose,
and endeavours should not™ be made to
introduce a 100 or 150 turn coil.

Sometimes a set will operate with the
same reaction coil on both thé lower and the
5 X. X ranges. If so, there is no reason why

‘of 35 or 50 and 100 or 150 turns.
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it should be changed when the aerial coil is

“changed.

A set that is unstable should employ
parallel condenser tuning throughout. 40
turns or so in the aerial for 2 L. O, 6 B M,
ete., and 200 for § X X, with reaction coils
In the
case of a stable receiver, one that is not
prone to burst into oscillation when the
table is touched or a door banged, a 300-turn
coil with series condenser tuning frequently
gives excellent results on 5 X X.

In tuned anode circuits a 76-turn coil will
cover practically all the ordinary broadcast
wave-lengths, while a No. 250 will cover the
wave-lengths of 5 X X and Radio-Paris.
If we were asked to specify the minimum
number of coils for ordinary broadecast work.
with an H.F.-Det.~L.F. three-valve set

.employing a tuned anode circuit and reac-

tion, we would include the following: 40,
50, 75, 150, 200, 250. With these we would
hope to be able to get almost any station
up to and including 5 X X. -

Mr. Baird and one of his assistants adjusting the wave-length of a new experimental television transmitter.

o
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iTHE FILADYNE CIRCUIT.§

(Continued from previous page.)
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ordinary straight circuit. The importance
of the isolation of the filament was such that
by-passing any one of the chokes by mea
of a condenser caused complete silence.
Clearly proving that the circuit is ab-
normal in operation, it was discovered that a
grid leak and condenser in any position was
not only unnecessary but could not be used.

Interesting Points.

Whether the H.F. impulses can actually
cffect the emitting properties of the filament
of a valve, or whether the shape or disposi-
tion of the electrodes effect results, the
fact remains that some valves do not oper-
ate at all in the Filadyne. The B.5(B.T.H.)
appears to be eminently suitable, and so ‘do
one or two others—but not many. Now,
the B.5 is a “lively ” wvalve, but in the
Filadyne 100 or so volts H.T. can be used
with excellent stability of control, although
actually between 50 and 60 only are required.

It is interesting to note, too, that the
grid and plate eonnections in the Filadyne
cannot be reversed, nor ean the L.T. con-
nections, and that the disconnection of the
plate causes complete cessation of signals.
But the plate is at earth potential! The
aerial circuit is — filament — plate and the
““anode ” circuit — grid — plate.

The foregoing three paragraphs at first
sight appear to form a confusing jumble of
observations and surmises, but, nevertheless,
every statement is highly significant.

For the benefit of amateurs who wish to
carry out experiments with Filadyne eir-
cuits, it might be as well to mention that the
H.F. chokes used consisted each of 250
turns of 24 S.W.G., wound honeycomb-coil
fashion. They must not couple—that’ is,
they should be well separated and mounted
at right angles to each other. The total
ohmic resistance of both chokes together is
but a matter of an ohm or two, so that,
uging a four-volt accumulator with a B.5.,
a filament resistance with a maximum of at
least 15 ohms must be used. Everything
else is quite normal. )

Volume is excellent, and the purity of
reproduction exceptional. Filadyne re-
ceivers are remarkably selective, and yet are
as easy to handle as ordinary sets.

Finally, it is interesting to note what
isolation is provided by an efficient H.F.
choke. The filament resistance, as will be
seen in Fig. 5, is separated from the filarment
by a choke. The resistance can be touched
with the fingers without affecting reception,
but not the other side of the choke. Touch-
ing this causes a complete cessation. Thiz
is the more interesting in that it proves
that the circuit operates as I intended that
it should do, and that the filament is indeed
the governing element.
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IT is really a most significant fact that
the majority of ores, mineral deposits,
and other natural materials and
substances are -all crystalline in strueture.
Fven metals tend to crystaliise—often to
a very pronounced extent—and if a thin
bar ofy cast-iron is broken into two pieces,
it will readily be seen how crystalline the
interior of the mass of iron really is.
There are very few naturally-occurring
materials which do not exhibit some
decided tendency to crystallise in one form

Fig. 1. A selection of * Hypo ** crystals.

or another. A number of artificially
produced substances are, however, entirely
non-crystalline, or ‘“amorphous,” as the
term 18, in nature. Probably the best-
known amorphous material is glass. Glass
of all descriptions and varieties is invariably
non-crystalline. Some forms of sulphur are

also non-crystalline, as are also many kinds

of cements and other similar produets.

However, we arc not concerned with
amorphous materials in this article. What
I want to interest my readers in at. present
is a straightforward description .of the
methods by means of which modern science
is clucidating the many-sided problems of
crystal structure, and which are, at the
same time, opening up still another means
of ettack on that problem which is so
closely bound up with the theoretical
aspect of radio science—to wit, the con-
stitution of matter itself.

How Crystallisation Takes Place.

In order to understand the real nature
of erystallisation, let the reader try a
very simple and interesting experiment for
himself. Dissolve in a few ounces of very
hot water as much sodium thiosulphate

(the ordinary “ hypo ” of the photographer)

as will go into solution and, while- the
liquid is still hot, pour it carefully away
from the undissolved hypo into another
clean vessel. Then allow the liquid to cool
wit:f}ut disturbing or shaking it in any way
at all.

The vessel should also be provided with
a cover in order to prevent particles of
dust from. faliing into the liquid. In this

o -
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3 A Fascinating Article on how the t

Crystal’s Secrets are being laid bare. M
By J..F. CORRIGAN, M.Sc., A.1.C. i
(Staff Consultant)

> o X

way, what is known a3 a “ super-saturated
solution of the hypo will be obtained, and
it is only necessary to drop a speck of dirt
or a tiny crystal of hypo into the super-
saturated liquid in order to effect the
immediate _crystallisation -of the whole
solution, Under these conditions the
liquid becomes entirely solidified within o
few seconds.’

Now it will be observed that the liquid
does not turn into a solid, shapeless mass.
On the contrary, the resulting solid mass
exhibits a very definite erystalline forma-
tion, The super-saturated solution of hypo
has, in fact, suddenly crystallised itself.

It ha$ turned into a mass of minutc erystals,

and if a speck of-the resultant solid be
examined under the microscope, its very
definite crystalline nature will be revealed.
The photograph, Fig. 1, illustrates the
‘microscopic appearance of erystals obtained
in this way.

Definite Forms.

This is the sort of thing which happened
to the earth’s minerals, including those
particular ones which find so much use
as rectifiers. _ Countless ages ago these
minerals were formed from the molten

“material which then made up the entire

bulk of the earth. Unlike the microscopic
hypo crystals of the above experiment,
they were not formed instantaneously, but
their production in crystalline form was a
matter which must have occupied many
centuries of time. Nevertheless, the same
universal law of crystallisation which
operated to produce the hypo crystals of
our previous experiment was responsible
for their growth.

This law of ecrystallisation
mysterious thing, and it is a
principle which is full of sig-

is a very

of a very large numbher of individual atoms
which are held together by atomic any
molecular forces which are at present
largély unknown.

Amorphous Substanees.

On the other hand, an amorphous or
non-crystalline body is composed of atoms
which are merely jumbled together in any
way and without any definite organisation.
In other words, a crystalline substance
may be likened to a military squad whose
incdividual units are situated in definite
and orderly positions with regard to one
another. The constituent atoms of a non-
crystalline substance are like an un-
disciplined crowd. They are merely an
atomic mob, held together by mutually,
attractive forces, but possessing no orderly
formation.

If a crystal of rock.salt be placed in a
fairly strong solution of the same material,’
it will begin to grow. Nevertheless, despite
its increase in size, it will always retain the
same characteristic shape. This is due to
the fact that the atoms are deposited from
the solution on to the surface of the crystal
in regular layers.

Fig. 2 indicates diagrammatically the
mode by which a_crystal grows.. The
characteristic shape of any particulap

nificance. Why docs Nature
always tend to produce her

solid materials in definite geo-

metrical forms, instead of al-
lowing them to be formed
anyhow ? What are the forces
which operate to produce this
almost universal effectr of
binding atoms and molecules

together in geometrical align- 00
ment ? The problem is, indeed, c 0888000 0 goo —_— —
a very fascinating one, and it | 0 0gQg 88 8 o 000
is one which has only been 000000 8000
looked into within the lastten { = T 00000 O% 0000 O 7

years orso.
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But within this short period
it has heent possible to get to-
gether a large amount of infor-
mation with- regard to the
naturcof crystallisation and the-
structureof crystals. A crystal,
in brief. is formed by the re-
gular and orderly arrangement

LDiagrammafic Kepresenlation of aloms
being depasiled inleyers, thus making up

Fi6.2.
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crystal is quite independent of its size.
Take, for instance, the photographs shown
at Figs. 3 and 4. Fig. 3 indicates a crystal
of rock salt possessing a length of over
two inches. Fig. 4, on the other hand,
illustrates the appearance under the micro-
‘scope of rock salt crystals whose .total
length is not more than 1-250th of an inch!
Yet in both cases the rock ralt crystals
still retain their characteristic shape. :

We have now seen that a crystal is
composed of an orderly and regular arrange-
., ment of
atoms which
ave held to-
gether by
mutually
atfractive
forces, but
the.question.
willnodoubt
arige in the
mind of the.
wireless en-
thusiast as

—_— to how such

Fig. 3,—A good specimen of rock g gtatement

salt crystal. Nokn BYe

proved. Let us therefore go into the matter
a little more closely.

In the first place, it is impossible to see
the actual atoms which make up the
crystal, even by meanr of the most powerful
microscope which could coneeivably be
constructed. For the simple reason, of
course, that the atoms are much smaller
than the wave-length of light. Thus we
can never hope to see an atom, or cven
detect its presence, through the medium of
light rays.

The Diffraction Grating.

Modern science, however, has devised
methods by means of which the seemingly
imposgible may be accomplished. Nearly
every Keen follower of radio science knows
that Rontgen or X-rays have an extremely
small wave-length. As a matter of fact,
the wave-length of X-rays has been
measured, and it has been found to be
approximately one ten-thousandth of the
wave-length of ordinary light.

The reader will also be familiar with the
principle of the prism by means of which

B -

T

migroscope.

Fig. 4.—Minaufe crystals of rock salt as seen under the
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white light can be split' up into its seven
coloured components. It is also possible,
however, to split up white light by means
of a device known as a ““ diffraction grating.”
This instrument consists of a highly-polished

- e -
Fig. 5.—A typical diffraction grating, having 12,000
2 E lines to the inch.

metal plate on which have been mechanic-
ally-ruled or scratched a very large number
of straight lines. On most diffraction
gratings there are about 12,000 lines to the
inch, whilst on a few there

their course, but the symmetrical arrange-
ment. of black dots which surround the
central spots are due to the diifraction
of the rays by the actual atoms of the crystal
themselves. Thus, although it is not pos-
sible to.photograph the aclual atoms, it
is now a comparatively easy matter to
photographically record the presence of
the atoms in a crystal.

Again, just as it is possible to obtain
different spectra of ordinary light by means
of a diffraction grating, so also is it possible
to obtain' a serics of different crystal
patterns, such as those shown in the
illustration, Fig. 6, according to the angle
at which the X-rays enter the crystal.
Further, by estimating the amount of
diffraction which the X-rays undergo,
it becomes possible accurately to measure
their wave-length.

'The Atomie Arrangement.

Now, from the above data, the modern
crystal scientist obtains an exact represen-
tation of how the ¢ framework,” so to speak,
of the crystal is built up, and, once this

may be as ‘many as 20,000
parallel lines ruled on an inch
of surface of the platc.

A typical diffraction grating,
containing 12,000 ruled
gcratches to the inch, is shown
at Fig. 5. Such a devicesplits | LA

o= Sulphur Aloms

up the rays of white light just S
as a prism does, but it is often |
more convenient to use, for, by

® ,é.z Arrangement of

Aloms ina C 7}5[5/

altering the angle at which the | SA.

rays of light strike the surface S
of the plate, or by varying the
degree of “fineness” of the

of Galena.

Fio 7). (Lead 5u/,o/1/t/e)

rulings, different spectra can -

be obtained, these spectra being referred to

as being of the first, second, or third order.
We are riow in a position to understand
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exactly how the internal structure of a
crystal can be determined. The wave-
lIength of the X-rays is so very minute that
the atoms of the crystal are able to diffract
or deviate from their course the rays which
pass through it. Thus, when a pencil
of X.rays is passed through a crystal,
the layers of atoms in the crystal act in
precisely the same way as do the scratches
of a diffraction grating, with the . result
that the rays are diffracted or scattered.

Crystal Structure by X-ray.

The illustration shown at Fig. 6 represents
the results which are obtdmned when a
narrow beam of X-rays is passed through

a thin section of a crystdl, and then allowed.

to affect-a photographic plate.

The large, dark spots in the centré of -

the diagrams are duc to the X-rays passing
right through the central portions of the
crystals without being diffracted out of

knowledge is obtained, it is only a matter
of accurate calculation in order to determine
how the atoms are individually arrapged
in the crystal framework. The precise
method by means of which this feat is
accomplished is very highly technical,
and for that reason its description would
not be of general interest to the radio
experimenter.

However, Fig. 7 will give the reader an
idea of how the atoms are arranged in
some of the varieties of crystalline minerals
which are in common use for the purpose of
radio rectification.

Diagram A shows the arrangement o
atoms in a crystal of ordinary galena
® Similarly, the arrangement indicated
at B in the diagram, Fig. 7, shows how the
atoms are situated in crystals of copper

Jcheme of Arrarigement
of Alems m Crystal of
Copper Fyrites or Bornike

F16.7(0)

.pyrites, bornite, and also in “a diamond,
which latter is, of course, a crystalline form
of carbon. 7
Already many promising discoveries have
been made within its realms; and there i
"no doubt that this line of scientific progress
is going to take us into new and untouched
fields of electrical physies,. with, maybs,
many uncxpected and startling results .
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METRES !

Igranic Short Wave Coils
have a wavelength range
of approximately 10 to
100 metres.

They are’ wound with
heavy gauge wire, rigidly
supported so as to pre-
serve the accuracy .of
spacing. The H.F. re-
sistance is extremely
small, and oscillation is 3
easily obtained. (Patent applied for.)

Made in four sizes:
2-turn 56 . 2/6
4-turn . .. 2/7
6-turn . oo 2/8
9-turn Y. 29
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10/- per sct of four.

Send for LIST No. R 14, ) / ; /// SQUARE LAW

IGRANIC ELECTRIC CO. LTD., OMPENSAY SLOW  MOTION
149, Queen Victoria Street, LONDON, E.C. JEREL, HE ** Cosmos " Condenser

LOW LOSS

1s a slow motion condenser
Works : Elstow Road, BEDFORD, A7 g P i with absolutely no backlash
i / either when new or after use.
This desirable feature is accom-
plished by the use of a spring belt
held in tension, which permits
coarse tuning ~ with the large
knob, and a 10:1 slow motion
with a small knob.

- . ,? ‘ oy ! Cone bearings allow for adjust-
n lza r ° Ak ment and the slow motion bracket
ity ‘
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can be mounted for remote conirol
There is no leakage with a ‘““Lotus” s - . asshown in the lowerx.llustratl'on.
Buoyancy Valve Holder on guard 2 / 4 The condenser for fine tuning,

ol 1 LN, _ METRO-VICK SUPPLIES LTD,,

( Proprietors :
Metropolitan-Vickers Elec.Co.,Ltd.}

Immediate and lasting connection
- Y ADJUSTABLE

. L . :

made wlen valve pins enter valve e L Metro-Vick House, 145, Charinz
B H . NCONE BEARINGS Cross Road, London, W.C.2.
sockets. The leg socket expands and ! Without I
i i Tives:

TR s iTerminals’ Siow Motion ‘00025 mid. 14/9
Absorbs shock, protects the valves and / it . 131/19
eliminates all microphonic noises. 2 3 Fa\ : » ‘0005 13/-

R

e G
VALVE HOLPER

r S McRomONS =

Made from best bakelite
moulding with springs of
nickel silver and phosphor
bronze valve sockets.

Garnett, Whiteley & Co., Ltd.

Lotus Works, Broadgreen Road,
LIV ERPOOL,

Llakers of the famous * Lotus™
Verater ‘Coil Holder.
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A AL
Invalaable to

EVERY Amateur

and Constructor.
he “POPULAR WIRELESS ”’

BLUE PRINTS

of TESTED CIRCUITS

Every wireless amateur and every wireless constructor
will find these “ POPULAR WIRELESS ** Blue Prints
absolutely reliable. They have been most accurately
drawn, and every circuit has been tested under normal
broadcasting conditions by the technical staff of
“ Popular Wireless.” It will be seen from the complete
list given below that the series covers a very wide
field. The veriest tyro will find each print most
straightforward to follow and the receivers most easy
to construct.

P.W. BLUE PRINT,
Number

1. DETECTOR VALVE WITH REACTION.

2. UNIDYNE DETECTOR VALVE WITH REACTION.

3. 1-VALVE L.F. AMPLIFIER.

4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER.

5. H.F. (Tuned Anode) AND CRYSTAL, WITH REACTION.

8 H.F. AND CRYSTAL. (Transformer Coupled, Without
Reaction).

7. 1-VALVE REFLEX WITH CRYSTAL DETECTOR
(Tuned Anode).

8. 1-VALVE REFLEX AND CRYSTAL DETECTOR (Em-
ploying H.F. Transformer, without Reaction).

9. H.F. AND DETECTOR (Tuned Anode Coupling, with
Reaction on Anode).

10. H.F. AND DETECTOR. (Transformer Coupled, -with
Reaction).

1. DS:TI!':C;I‘OR AND L.F. (With Switch to Cut Out L.F.

alve).

12. DETECTOR AND L.F. UNIDYNE (With Switch to Cut
Out L.F. Valve).

13. 2-VALVE REFLEX (Employing Valve Detector).

14. 2-VALVE L.F. AMPLIFIER (Transformer coupled with
Switch to Cut Out Last Valve).

15. 2-VALVE L.F. AMPLIFIER (Transformer-Resistance
Coupled with Switeh for Cutting Out Last Valve).

16. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.
(with Switch for Last Valve).

17. CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS
(with Switching).

18. 1-VALVE REFLEX AND CRYSTAL DETECTOR, with
1-VALVE L.F. AMPLIFIER, Controlled by Switch.

19. H.F. DETECTOR AND L.F. (with Switch to Cut Out
the Last Valve).

20. DETECTOR AND 2 L.F. AMPLIFIERS (with Switches

for 1, 2, or 3 Valves).

ALL “POPULAR WIRELESS”
BLUE PRINTS 6d. EACH

All orders for these Blue Prints should be sent direct to the * Popular
Wireless " Queries Department, Flectway House, Farringdon Strect,
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Outdoor

witheut
loss of

reception strength

Every radio set works at its best
when close to the aerial lead-in. If,
for instance, you move your set
outdoors by means of running a
wire from the lead-in, loss in re-
ception occurs. But by using the
“Brownie * Distribution Board
you save trouble and overcome this
difficulty.

Your headphones or loud speaker
can then be taken into the garden
or any part of the house without
moving your set from its most
effective position. All you need is
a length of flex run from your set
to the “Brownie” Distnbution
Board and immediate accommoda-
tion is provided for four pairs of
headphones or a loud speaker with-
out tEe least loss of efficiency.

For Swmmer Radio
‘¢ Brounie >’ Distribution Board.

THE
BROWNIE WIRELESS Co.

(of Great Britain) Ltd,
310a-312a, Fu:ton Road, London,N.W.1
'Phone : Musettm 3747.

use the

The“Brownie”’

DISTRIBUTION

BOARD 3 /_

A beautifully
designed moulding
IN CARTON.

with nickel flmnts
that can be wused
with any make or
type of receiver.

For Crystal set users the ‘ Brownie
Wireless " PERMATECTOR is an_abso-
lute essential, It is a very simple but
very cﬂicicnt crystal detector that,once set
at the point of loudest signals, remains
rigidly fixed for months, no matter to
what vibration or shocks itis subjected.
And it also only costs 3/-.

If you get a°* Brownie ” Wireless (No. 2
Crystal Receiver you will have one of the
world’s most ‘Amous Crystal Sets and the
biggest bargain in radio.

Its cost, complete, is only 10/6.

E.C.4, enclosing a stamped addressed envelope and a postal order for

\ 6d. for each Blue Print Ordered,

e

1 /zd
per day

for keeping your

accumulator charged
For A.C. use only.

NE halfpenny per day for

keeping your accumulator
charged—even if you own a
five-valve set. That is how
little it costs you with a Rec-
talloy Charger. And here is
how it is done.
The Rectalloy Charger is
coupled permanently (a) to
your Set, (b) to your Accumu-
lator. (c) to the electric light
socket. When you wish to

casting is over reversing the

switch disconnects the Set

and immediately sets the

Rectalloy Charger charging
your Accumulator.

o mess,N0 WOITY, NO expense.
You can forget your Accumu-
fator exists—for the Rectalloy
Charger keepsit perpetually at
concert pitch,

A new model is now available
for charging HT. Accumula-

use your set, the F* oy e e tors., It is just as
switch on the botucen 100 and 120 65/- i simple to use and
Charger auto- i Model B forac vogazzsc .. has nothing to go
maticallycutsout Mod:f‘(‘:"ﬁf,‘;}gﬁ;‘gm%-r -1 wrong. Nomov-
the Charger and i accumulatorsfrom a.c. mains ingparts,norecti-
brings the Accu- q 90/ i fying valves, no-
mulatorincircuit. fy. fA“le(;O ?i,‘g.“" - thing to require
After theBroad- i1 riteforFolder't.S. postfree: ropjacement.

ECTALLO

The ideal Battery charger

Rectalloy Ltd., Vulcan House, Ludgate Hill, London, E.C4.

G:A. 5416.
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INCE the writer’s last article on radio
conditions in America, which was
-printed in PoPuL.AR WIRELESS several

months ago, there has been a general trend
in New York towards stabilisation in the
radio business. This, indeed, applies only
to the hardiest of manufacturers, for there
~has been a general weeding out—and it’s
now a case of a survival of the fittest.
Many of the smaller concerns have become
insolvent, and even the larger and more
powerful of manufacturers are not afraid
to admit that they have suffered badly.
The general impression, though, is one of
optimism, and great things are predicted
for the next season. For one thing,
manufacturers will no doubt bend their
efforts towards the farmers, for statistics
show that only a minute .percentage of
American farm houses harbour wireless
sets. Broadeasting stationas all over the
country are co-operatinz in this respect by
broadcasting, at regular periods, information
of prime use to the agriculturist.

“ Cut ** Priges.

The casual visitor to New York would still,
no doubt, consider radio husiness conditions
"as chaotie, especially should he happen to
pick up a copy of some newspaper’s radio
section. Let me quote a few prices from
a recent leading New York radio section.
Incidentally, let me state that the following
prices arc taken from one regular advertiser’s
list. They are more or less general and are
not the result of a special sale : Headphones,
4/6 (list price, 25/-); Lightning Arresters,

4/6 (list price, 12/-); Jacks, 10d. (list price,’

3/-); Gramophone Unit, 21/- (list price,
35/-) ;. Cone Loud Speaker, 80/- (list nearly
double—this cone is identical to a well-
known one sold in London); L.F. Trans-
formers, 4/- (list 20/-). These are only a
few of the many bargains obtainable at the
cut price district.

Another  interesting example is found

in the advertisement offering for sale a
certain - well-knpwn - valve which was
originally 8old for 30/-. You can now have
as many as jou want at 3/6! Sets, too, are
selling “ dirt cheap.” Many quite useful
five-* tube > affairs may be picked up for a
couple of quid (that would be eight * bucks ”
or 8o ‘4in” American currency). ~Naturally
you canhot_expect. wonders from such sets,
but they will be found quite satisfactory
for the average user who does not require
a de luxe cabinet to show. to his friends.

Multi-Valve Sets Preferred.

Fifteen shillings would be a fair price
to pay for a one-valve set. Most dealers
would probably be willing to pay you to take
such sets away. They only clutter up the
store-room, and there’s little or no demand
for a set employing less than four * tubes
nowadays in the States. As regards
condensers, the * fan ” won’t take anything
less than a straight line frequency mstru-
ment these days, so you can pick up a 20/-

straight-line wave-length or capacity con- °

denser for half-a-crown at most places—a
low-loss instrument at that, teo.

The valve question is still a bitter one.
One would imagine that a net price would
prevail in the case of the Radio Corporation’s
valves at least, for they are usually con-
sidered the best and there is always a
regular demand for them. However, this
i3 not :the case. The most popular general

purpose valve at present used in the Stafes

18 the 20IA. It works from a six-volt

e

AMERICAN
RADIO NEWS.

By L. W. CORBETT
(Our Correspondent in New York.)

Hro oo
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accumulator and consumes 25 amps. The
R.C.A. list their 201A valve at $2.00
(about 9/-), but it is possible to get at least
a two-shilling reduction from many wireless
dealers. The fact is that so many concerns

have gone bankrupt and have sold out.

They have probably been forced to dispose
of thousands of valves on stock at prices
considerably lower than regular wholesale
prices to other dealers, and these latter
have been thus able to share their saving
with the general public. The Radio
Corporation has been powerless to intervene.
They don’t supply their products directly
to the dealers so they cannot threaten to
refuse to supply him with any more valves.

They supply through middlemen, and
it would be a difficult job to trace down any

UGN R s,

NEXT WEEK.

Full constructional details
will be given concerning

A “FILADYNE” ONE-VALVER

An unusually sensitive and

selective receiver which em-

ploys the new method of

filament cu.i¢ described in
this issue.

ORDER YOUR COPY NOW!
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middleman who was supplying their goods
to the dealer at less than the authorised
price. The middleman has suffered badly
in New York. Last year the general
over-production of radio apparatus was
extremely heavy, and the middleman bore
the brunt of a lot of this. He would pur-

.chase a few thousand condensers from a

manufacturer for, say. $2. His job would
then be to dispose of them at a price which
was agreed upon with the manufacturer,
to the dealer. Maybe this figure was $3.00,
so that the dealer would sell the instrument
for 84.50. After the over production
question became so acute, the middleman
found he was left with perhaps half of his
condensers on hand. Naturally, he was
unwilling to lose on the bargain, so often

the agreement with the manufacturer was’

clandestinely broken, and he sold his
remaining condensers to the dealer for as
much as he could get, perhaps less even than
he paid.

Rapid Development.

American manufacturers have learned
their lesson this last season. They now
realise that they must go carefully next
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winter. Apparatus becomes obsolete in
such a short time that the question of mass
production of any one. component is a
ticklish one. It is so easy for apparatus
to become out of date in the States ; there
are s0 many manufacturers that there is
always something new, and the American
“fan” always wants the latest apparatus
when he builds his set. If he does not
want the latest gadgets on the market he is
probably not a true ‘ fan’ and probably
the manufactured receiver would be more
after his liking, and would be cheaper than
a home constructed set perhaps.

Inevitable Price Reduction,

One thing that .is noticeable regarding
conditions in America is that new apparatus,
when first placed on the market, is usually
priced excessively highly. The existing
unsteady circumstances have usually made
it a pretty sure thing that a new gadget will
soon be obtainable from some dealer or
other at a price lower than list price, and
with this knowledge, many ¢ fans,” requir-
ing a certain piece of new apparatus, are
content to wait for a few months until the
expected reduction arrives. And arrive it
usually does, after a short time. Maybe by,
next season conditions such as these will
have been remedied.

Despite the multiplicity of dealers willing
to dispose of overstocked receivers at
extremely low prices, there is still a large
market for the up-to-the-minute receiver
which sells at list price, not a penny off.
Such receivers are usually obtainable on
the instalment payment plan, 15/- down,
perhaps, and 15/- monthly thereafter until:
the full price has been paid. The manu-
factured receiver has, as a matter of fact,|
gained in popularity, and many American|
wireless dealers are considering selling
complete receivers only, to the exclusion of!
their parts business. In the writer’s opinion,
this condition will exist only until the
American trade has reached its level again
—when it will once more be cheaper to buy,
the parts to assemble a set at home than to’
buy a factory-built set.

The Super-Het. Patents.

The Radio Corporation holds the 'super-
heterodyne patents and no other manu-
facturers have been licensed to build this
type of set by the R.C.A. unless the writer’
is very much mistaken. The fan desirous:
of -owning a super-heterodyne, then, has
either to- buy® a Radio- Corporation of*
America set of this type for from fifty to
two hundred  pounds (even thé cut-price
stores have’ failed, appatently, to get hold"
of many super-heterodynes), or build his’
own at home. One way to boost the parts’
business would be to encourage the use of
the super-heterodyne, for the majority of-
prospective users of this type of circuit
would be unwilling to pay the high prices"
asked for the R.C.A. instrument and would
therefore build their own. E

Conditions in the British radio trade are
altogether different to what they always’
have been:in. America, but the British.
manufacturer would be able to glean much’
useful information by keeping a wary eye.
on conditions in the U.S.A.

It has been difficult in so short a space to.
convey more than a fleeting idea of the
radio business *“ as is ”’ in America, but the
writer hopes that thé above somewhat
disjointed remarks will interest its quota
of “P.W.” readers. '



678

Popular Wireless and Wireless Review, July 10th, 1926.

COSMIC X-RAYS.

FROM A SPECIAL CORRESPONDENT.

O i~ ~—

THE'discovery of a new ether wave of
extraordinary. penetrative power is

announced by Dr. R. A. Millikan, of
the Pasadena Institute of Technology,
California. Dr. Millikan’s name is already
well-known to radiologists for his previous
investigation of the spectrum gap lying
between the shortest light waves (ultra-
violet) and the so-called Rdntgen, or
X-rays.

The wave-length of ordinary visible light-

is measured in millionths of a millimetre.
Rontgen rays are some five thousand times
shorter, whilst beyond these lie the so-called
gamma rays given off by radium. Gamma
rays have a wave-length one hundred times
shorter than X-rays, and have for long
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% THE LATEST MARVEL OF THE ETHER. §
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level. It is clear that they cannot come from
the sun because they are equally in evidence
at night and in the day time.

The discovery is of unusual interest, and
may lead to far-reaching results. The
tendency in modern physics is to lay more
stress upon the importance of etheric vibra-
tions, both in, and particularly in connection
with observed phenomenon involving
electronic and molecular activities and
reactions, and also to some extent in pro-
blems relating to the ultimate construction
of matter.

Ionizing Effects.
In the realm of psychic research any
intelligent explanation of thought-trans-

A recent type of German tourvalve set which operates on both long and short wave-lengths.

been the shortest ether vibrations known to
geientists.

Dr. Millikan’s discovery opens up an
entirely new field. His rays are fifty times
shorter than the gamma rays, and have one
hundred times the penetrating power of the
vibrations used in taking X-ray photo-
graphs. Their identification is the outcome
of several years’ research into the cause of
the slow.discharge of a screened electroscope,
a fact that has previously been noted by
Professor Rutherford, but never satis-
factorily elucidated.

Inter-stellar Rays.

Dr. Millikan has now shown this effect to
be due to a new and strange radiation which
curiously enough is hot of terrestrial origin.
The Cosinic rays invade the earth from inter-
stellar space, and are probably the result of
atomic disintegration taking place in some
far-distant star or nebule.

This is the ‘only logical conclusion to be
drawn from the fact that the activities of
the * Cosmic ” waves are more pronounced
at high altitudes (where the screening action
of the atmosphere is lesséned) than at sea-

ference, telepathy, and incorporeal
“ materialisations ” would seem to demand
the existence of some subtle form of vibra-
tion such as the Cosmic ray. Again,there are
many mysterious chemical reactions such as
that whereby living plants * breathe ”

through the chlorophyll in their leaves, .

which may possibly be explained- by the
stimulating action of similar vibrations upon
the ultimate molecules.

Finally, the Cosmic rays have pronounced
ionizing properties, and may, therefore,
shed new light upon the formation of the
Heaviside layer and also go far to account
for the peculiar and erratic “ fading ’ effects
experienced in wireless reception.
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WORK AT 2DA.
(The “P.W.” Transmitting Station.)
By The Engineer-in-Charge.
L e « i 2

HINGS have slackened off a lot on

90 metres owing to the advent of

summer, and interference is very bad

on 45 metres, making it very difficult for

low-power stations to do any serious work.

Owing to this, 2 D A has concentrated a lot

on speech. The wave-length used is usually

about 150 metres, and tests are carried out
quite often with neighbouring stations.

In order to carry out a rapid series of
recent tests, the following arrangement was
employed: Connected tothe telephoneswhich
the operator wore was a land-line which
ran from the cabin to a neighbouring house.
This was fitted with a dry cell and micro-
phone. An operator at the microphone end
of the line tuned a 2-valve receiver to
2 D A’s wave-length, and listened to the
transmission on a loud speaker. If anything
went wrong or needed alteration at the
transmitter, he simply informed the operator
via the land-line. The operator, of course,
replied via radio. N

Several people who heard 2D A apparently
speaking to no one were rather interested
and thought possibly that we were working
“ duplex,” so if they see this report they
will understand what it really was. i

One night recéntly it was decided to
remain listening all night. Several stations
were worked about midnight, and a station
in Norway received us at R 6. It was hoped
to work the United States, but unfortunately
several mild catastrophes occurred. First
of all the- microphone  broke! Whilst
pulling the microphoné round into position,
the operator accidentally knocked the
mouthpiece off, and, since it was of vulcanite,
it broke on the floor. d

A Peculiar “Fault.”

As it was urgent that the transmission’
should begin at once, and since it was
impossible to work properly without the
microphone mouth-piece, a substitute had
to be found. Eventually a large loud-speaker
horn was used !

And amid much mirth the transmission
began. Of course, the loud-speaker horn
kept slipping, and the transmission was
rendered pretty well unintelligible, and
little wonder that the station at the other
end asked us to use telegraphy in future !

The next event of any importance was of
particular interest to the assistant operator,
who, whilst changing a choke coil received
a ‘“nasty one” (about 800 volts to be
exact) which not only removed him to the
other side of the cabin, but also (as he said)
made him “ feel dithery.”

It is probable that this shock had some
effect on him later on; as at about 5 a.m.
he fell asleep with the 'phones on, and the
other operator found it necessary to wake
him by clicking the H.T. wander-plug !

Another anmwusing, but at first-puzzling,
occurrence was the failure of the transmitter
to oscillate. Upon investigation of the aerial
it was found that a cat was on the roof of the
cabin playing with the loose lead-in wire.
Active preparations were made to give the
“fault ” a shock. However, after wasting
five minutes (and plenty of “juice’’) it was
discovered that the “ fault” had got off the
roof and was walking about on the lawn!
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PART IL—FOR THE SELECTION
OF VALVES,

By C. E, FIELD, B.Sc.
(Staff Consultant) -

WE considered in a previous article how
to ascertain from the characteristic

curve of an amplifying valve the

most suitable operating conditions for
distortionless amplification, and Wwe saw
that the valve should be given a negative
grid bias of a value indicated by the point
on the characteristic midway between the
-line through zero grid' volts, and the

‘specified ; the lower curve representing the
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{z{t-hand bend of the curve, which two
positions we called the “ distortion points.”
Lei us see now how we can tell from its
characteristic curves the functions for which
o particular valve is most suited.
In Fig. 1 are shown characteristic curves
¢f an amplifying valve.

£ Simple Calculaticn,

It will be seen that there are two of these,
showing the relation beiween grid voltage
znd plate current, for the two plate vcltages
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performanee at a high-tension voltage cof
60; and the upper one at a voltage of 100.

.We can learn a great deal from these two
curves.

For instance, if we draw a horizontal line
to cut the two curves in the straight por-
tions, as at X and Y, we obtain two points
at which the plate currents arc the same,
although the plate and grid voltages are
different. ;

In the example shown, the grid voltages
are —6 and —2, a difference of 4, whilst the
plate voltages are 100 and 60—a difference
of 40. Thus, since the plate currents are
the same in the two cases ((*85 m.a.), a
change of 4 volts on the grid has exactly
counteracted a change of 40 volts on the
plate. In other words, a change of 4 volts
in the input to the valve is equivalent to a
change in the output circuit of 40 volis, or
ten times as much.

Amplification Factors,

Hence, the vslve has the effect of
amplifying voltage changes ten times, and
we say that the Awiplification Factor or
Tollage Faclor of the valve is ten.

A high amplification is always desirable,
but is "particularly important in the case of
valves used for high-frequency work, or in
resistance or choke coupled circuits. In the
latter. casc there is no step-up in’ voltage
by an intervalve transformer, and so we
have to rely upon the valve to carry out all
the amplification necessary. Consequently,
valves for this purpose usually have a
voltage factor of from 15 to 20.

In the case of a low-frequency valve,
however, - amplification factor has to be
sacrificed for ancther property, which we
will now discuss. |

Referring again to Fig. 1, let us draw
another line to cut the two curves, but this
time vertically instead of horizontally. The
thick line already drawn through O, grid
volts, and cutting the curves at A end B,
will serve our purpose.

-The points A and B represent 1-8 milli-
amps on the 60-volt curve, and 3-8 milliam
cn the other, the grid voltage being the
same (zero) in Loth cases. Thus, for a given
grid voltage, an increase in platc voltage of
40 has raised the plate current from 1-8 to
3-8, an increase of 2 milliamps.

Calculating Ympedances.

In short, & change of 2 milliamps requires:
a change of 40 volts.

Therefore, a change of 1 milliamp would

require a voltege change of 5 = 2. If

the current were expressed in amperes,
instead of milliamperes, this figure would
have to be multiplied by 1,600, so that we

may say that the change in plate voltage
required to alter the plate current by
1 ampere is 20,000.

‘This is expressed in ohms, and is called
the impedance of the valve, and gives us en
‘idea of the resistance whieh the valve offers
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to the passage of signal currents in the plate
circuit. A valve with a high impedance will
not allow the same output current to flow
as will one of which the impedance is lower,
if the plate voltage is the same in the two
cases.

Primary Considerations.

Consequently, a high impedance is in
general a disadvantage, but it is unfortun-
ately inseparable from a high amplification
factor.

In a low-frequency amplifier we require
large plate current variations to operate a
1sud speaker, or to fiow through the primary

23
5 r2c
2
! Az
N A A
S y4W4d
@ 4 y |4
a8
Q "/"I ,1 ==
T ./’/ e

-5 =5 =4 =3 =2 =~/ 0 # &

IRV 2
Fic 2 e =

winding of an intervalve transformer, and
g0 we employ valves with very low imped-
2nce, even though their amplification factor
is also low. , ‘
A valve suitable for first-stage low-
frequeney work might have impedance
(Continued civ nawi page.)
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of about 15,000 ohms, with a voltage factor
of 7 or 8, whilst a power. valve capable of
giving strong loud-speaker signals might
have an impedance of about 5,000 ohms, with
an ampl